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Preface 



This wort derivot from A confereoc^ the history of compifuoi 

oi educaboo. This coofereoce is the first of hopefully a series of confeienoos 
that will lake place witfam the Imeinaiioiial Federate for InforQiaboo 
Promaiof (IFTP) aod hoice^ we tfcsoibe li as ibe Fiist Conference on the 
History of Coniputiiis in Edocatioo (HCEI) These froceednip 9 

<oUe<tioii of wt^ preseuied ai the HCEI Conferee held ui asoesaboo 
with the [FIP 2004 World Coopuier Coogres* held m Toulouse. Fiam. 
Cootnbutioas to lUs volnine xas|e from a wide vaoety cf educatknal 
perspeoives nod f tfree o t acbvilus from four eonluieiits. The HCEI 
coulermice r q)ce s eot 8 ajoiot effort of the IFTP Workiaf Group 9.7 00 the 
(hsiory of Cooputbg si^ Ibe IFP Technical Comnnttee 3 00 Educaboo 

The HCEI Confertoce brings to light a broad spectrum of iasues and 
four Goobneots. It illoatraies m^aca io ceanpuboc educaboo as they 
cacurred 10 the ^^early daya'^ of computug wboee n^mifiranmg ^r overtooes 
remaiD with us today Indeed, many of tbe early chaUengea remain part of 
our l^)esiiy: oosi likely, many will evolve mlo future 

ehalleoges Therefore, dbs work provkfea addibooal value to the reader as it 
will reflect m part the future development of computing in educaboo Id 
slimulsle new ideas and models in wUirjiTi/injal development 

The Program Committee of HCEI received over thirty proposals to its 
call for parbeipabon Subject to ibe consiraiota of the ccolmoct. it sought 
to provide a representabun of the history or deveJc^meol ofeompubog in 
education. The Propam CommiOee believea that the etgbteeo papers 
appearing within dwse proceedings c^)ture the of the historical 
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p^ocama printed at (be conference It also ooosidgfS H^l evenl 
hialonc id ilself as il attncled so naDy worthy pxopoaals and published 
papers TnH^^ jt looks forward lo an eacotui| and enlightening discourse id 
T t^Qse. Tbe HCEl pogram iodicatea (fast the efforts brouibt forward by 
all ooocemed will cootribote to avery wortfawbileeveoL 

Tbc HCEl PrograiD Committee eafveues it patstude to the ocgaDisers of 
the 2004 World Computer Ccngress for without (beir suppmt^ this 
confereoce would not be posable. The Committee looks forward lojoiniog 
tbe pceseoteis aod attendees of tbe HCEl con fe reoce and welcomes all 
participaota to (his bisioric 

John Impogitoiso. New York. USA 
Jcfw A. N Us. Viigioia. USA 



Program Committee Members 

Peter BoUerslev. Denmark 

Fennel IFTP PresideBt, (Quo. Pi i>feigm Comouttee) 

John Im pugtiayyn USA 

Chair. IFTP WG 9.? 

JuhcA.N.Le«,USA 

Fouader. LhlP WG 9.7 

Jan Wibe. Norway 

Chair. IFTP TCJ 




Welcome 



Welcome to HCEl - (be First Co of pence on die Huiory of Coopuime 
b Educatton. HCEl is ooe of sevesal confeiences held b sssociMion wiib 
the 2004 Worid Computet Ccc^nss of die Iniemaboiiiil Fe »Jamk)u foe 
lofonDUon Process bg (EFIP) We welcome you lo this imponaai eveaL 

Ilie title of this confeteoce i» fortuiiously ao^iguoua We may bteipiet 
n a» eilfap tbe 'History of Compvtmg m Education" oi tbe ‘H/s$evy ^ 
CompHfinti b EducaPon* Tbe cootribuliccs retbcl bsues from aulbon 
from four cooOoeols and both Ibese ioterpietatiiQS are well reftesenled b 
(he proceedings. Tbeiefore, (be papers allow us to look at tbe compuling 
education from bulb pobis of view. At tbe time, ibe cMvpsity of 
viewpoiota lepreseoted by ibe two apooscauig Ibcbnical CoaDniBBes Is 
(^paieot The preseniaboos allow individuals to leani about Ibe histcry of 
computing b educaPoo lo ways dial will asut us b furtbeting Ibe goals of 
die Tedmkal Comminee on EJucaPon and to eaaoime (be 

lelalioiufaips between computeis and society, which is (be 0>al ofTedmical 

This confereocc is a first for (be IFIP World Cooiputer Ccagiess b (be 
cooteil of looking at (be bis(ory ofa topic ofcoocpn to aapeeiSc Tecbnical 
Commitlee of IFIP. I bope that il will stand as a model for future meetings 
where we can kick furlbei at Ibe histcry ofoomputing and how (bat view can 
assist us both b fuitherbg tbe work of IFIP committees and b charting a 
future cotase for study. 



-^rrrr&pfftrritv 
HCEl Program Chau 
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la INTRODUCTION 

From ibe early poenl amaubility of tbe compaier thoe a seed for 
>T AiTiin^ the mrtfaods of jxi^< uMLTniftg compum Tbe pnmafy focus was 
00 the leiniiittDg of maibemalicisDS aod ncuMera^ as they were tboughi lo 
have natural abilities to ise calculatcis Compulers were aiinply es tensions 
of the calculator InisebteJ parties of the did not aniicvpale 

that coinpaiers would be oucb more spedsi cakulatcrs that had Ibe 
ability to solutions to h^er problems id kas tune. Huts, 

cmpjler educafeon lo the 195Qs primanly cn oumencal mesbotk 

and tbe abUity to ea^aeas soliaicns m the new language of ccmpulers For 
many usrrv was a fairly logical of tbe mstrucoons tfaai bad 

beeo Isi d out for humao computers to follow— those (generally female) 
workers who speni ibeir days calculahoot to solve problexns using 

tabular lostructioo seis proscribed by rosearchos or eogiDeeTS. Ibe use of 
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coiDptitm m ^ducaboo davdoped uutaally ai ho eiteo&ioo of tfat ^eueial 
(coouDOniy repeimve) probkoi solvnif eamiees For tboae of wbo were m 
wUejo ID tbe 19SChi» llxy abould recall that studeote becHine acautocned lo 
ibe dnidfeiy of solviog daily probkoi eageiso seu> Ihe oileot wna to 
enaiire (hat »UKles(5 ooderetood tbo Tnaim^l leanied day 

Oomputo frofMnauDi followed a differeot qipruacb nkio to teamiog a 
topic by iL If could eafcgaa tbe loeHO^ for aoJving a 

jrobko by dobigoiog a program^ tben it uMaot they al»c uoderstuod 
bow to Holve tbe probleio tbexnselve^ To achieve goal^ it whs hIjo 
ftff*nviy to teach atudeob the aynlax of coiDputer progrunmiog^ whereas 
tbe ability to une of slide rules and calculators was absumed 

Perils as late as tbe iDid«19608« computers id education had ooi sjae^ 
ouch wider >han eoguKenng. mathemaOcs. and Ibe ^ trying field of 
compuler Thai, tbe oon^numenc use of ccmputeis started Id grow 

Hod tbe availabilily of '^KTScoal computing" through tuD^shanng systems 
gave birtb to the ideas ^ "cooqMfto aided inslruclion''. While there were 
pockets of eaixUence intfaia field CAI did not leacb most locaboob uotil tbe 
advmt ofibe world wide web 

The topic of libs conference is tbe bsiory of computing id educatioo^ 
wilh ibe ejrpeclalLon r>iai can review and documeot tbe impacl of the 
computer on eduealioo Ooe portion of this documeniaboo is the 
developmeol ofcouisea on the Ins lory of computing aod the use of history as 
a tool ID educa&oo 



2 . HISTORY OF THE HISTORY OF COMPUTING 

Many and liiroDologies Ascribe well the history ol compubog 

Moat sources are available lliruugb Ibe world wiA web. However^ the 
history of the Avelopmoii of the field of the hiatory of compubog is less 
well knowo Ooe of tbe drawbacks has been tbe lack of recognitioo of the 
Ins lory of computing field as appropriate al ibi< siage of tbe 

Avelopmeol of tbe computer Most historical studies view tbesr field from a 
viewpoml of ai least ooe baodied yeara* wbereas computing is just about 
sLaly years old aod ibe mosi rocem innovatioQS it^> affect our daily lives are 
less iban thirty years old However^ these were prooeers who decidsd that U 
was importanl lo preserve the his lory of computing while bolb then 
colleagues and then artifacts were still aicual 
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HuUtfy provicfcs a leportiDg »yst« (bal allows us to hck beck M our 
dc^lopmb over tbe years ud lo ise bistOfy to guide future psoget^ 
Computer history is lucky id oqc aspect it is 90 uuny cf our 

pooeera sbll live ud we have tbe opportunity to preserve tbeir artifacis and 
<lo^^uDenis Computer Insiory is unlucky m aooUier aspect id il is so 
recent lhai moat prufesskul diaegard it and do not [iDvide tbe 

impetus ertber to preserve our history or to ^ppty well^stiMisbed 
tecbibquea of aDSlysis and scrutiny Thus^ tbe field of the hisaxy cf 
computiog has prunarily been ibe jt^mawn of amalem. Much of tbe 
peeaervaben of biMcry has been tbe bobby of entbusiasts wbo were 

not prepared to accept tbe tenet of tbe Virguba Depaitmeot of Histcric 
Resoufeea tfaai ootbiog after 1865< tbe date of the end of tbe American Civil 
War, is histcry^ 

11*1 Cooffrcncts 

Tht 1971 Los Alamos Confereoce 00 ibe Hisloty of Camputwg in 0 ^ 
Tw€s^t7€tk CfftWy <rgam 2 ed by Nick Metropolis was ibe earbeat 

^ipnifiitjaiw f in M twvWy rtf t im ptSing The XDeelmg 

biougbt together a large Dumber of oomputer pioDeer& Richard Hamnung 
beat espreased the theme of die io his keynote presenlaliun wbere be 

suggested that ibe ceascc for tbe gaiberiDg was ^Ifaat we would know wbal 
ibey tbougbt wbeo they did it" [Metropolis et aL 19801 While tbe 
proceedings were not available uobl seven yean after tbe conlerenoe, tbe 
ioTpetus it provided was momentous. 

Ihe fim coofereoce 00 the History of ^rogramnsn; Ijir^uogss, 
ocgaiased b 1978 by fean god JjkN. Lee, waa a direct 

of the Los AlaiDos cwference and tbe first oigamsed by a 
pofeasional aoctety [Weselblat 1981]. b waa tbe first of wbal moat hoped 
to be a series ofmeetmgs in tbe style History of organized by tbe 
AsocuMn for Computing Machmery. bciDgiog together popeers from 
spft;ific fieJdb Tins 1978 waa impoctaDt for tnnging oui a number 

of gjyniftrjTit reveladuns. not the hast of which was the imnntmf^^ww^^w f by 
CspL Grace Murray Hopper of the pieaervaboo of the first cemputsr bug 
Later coof e reocea included tbe histories of bcluded tbe History ofUedicol 
Itrfi^rsnafics, tbe History 0/ PsTsonol Workstotjosis, as well as a aecood 
History Programming Lo/tgi^gss confer euce b 1993 (Bergiit et al. 
19961 

Id 1976^ tbe American Federaboo cf InformaiioD Proceabng Societies 
(AFIPS) R onc e r Days at tbe of Jean tbe of 
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the AFIPS History of CooputiDg Conmullee (HOCC). lo bsoasDoo with 
the Natnoal Conferences they included the following 

iueasl&iiBaiet, 1985]: 

1974 Dartonuth Tiine-ditfing Systeo 

1975 InrliUile for Advanced Study and the lA3 Comfruier 

197$ ENLAC 

1977 Los Alamos -^<^rifir Laboratory 

1978 Stsodaids Western Automatic Campalet <S WAC) 

1979 COBOL 

1930 ncFouKliDg of SHARE 

1981 UNTVAC 

1982 The Stcred Program Cooceft and the 25* Anniversary of 
FORT1UN 

1983 Howard Aiken and ibe Harvard Compulalian Laboratory 

1984 Lawrence Uvennore National Laboratory 

1985 The Firat QUoois Computers 

On 31 December 1990, AfTPS dis^ved. and while constirueot sooedes 
baH ova »ooie of tfac oUmt of the organization, Pusec Days 

were not Upon lbs founding of IFIP Wodung Gnxfi 9 7m 1992, Pioneo 
Days was to <m integral part of irtf World Computer Cuugi eases 

The concept received the endutaasoc so|qran of Geselischail fur In form alii 
(d) in Hamborg in 1994, kd by Klaus Bruonstem Inlmded for the host 
country to and publicize ibeir conlnbutiofss to the history of 

computing, WCC Pionee Days have {dace in 1994 (Gennany). 1996 
(Australia), 1998 (AustiiWKungaiy), and 2000 (China). 

Pobaps the livng^ conliouum of oalional history conferences was the 
French Colloquy sar I'Hitioire dr soon to have its seventh 

meeliag (ESAT, Cesson-Rsues, 16-18 November 20CM). These meetings 
w e r e pomaoly Ibe child of Pierre Mourner- Kuhn (CNAM). More recently, 
John Impagliazzo, niireni chair of IFIP Working Group 9 7. has organized 
meelmgs and a conference on the Hislory of Nordic Compatirxg in 2003 
June He is encouraging other conferences in Europe and elsewhere. 

11 J CoOrdioii and Archival AcUvibrs 

The Museum of History and Technology (now the National Museum of 
American HisHsy) of Ibe Smitfasonian lostilule bad b ee n accepting bits and 
ptecea of computer history when in 1973 AFIPS approached them with a 
proposition, written by Walter Carlson to iniliaie an <sal history project 
Ha^ t)f Humboldt State University the curator for Ibis 

project and condiRBd over 250 oral interviews by the they dissolved 
Ibe inject m 1973. Unfortunately, many these interviews are still not 
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publicJy avtfUable. However^ the ^TnnVi^AftiiTi mov^ for^airl wUb a pvjcct 
tc drvelup a public ubibil ibai opeEwd m 1990 called ^bt "'Infonnaboo 
Ag^*\ Htti tlBCbl of COCDfDUlbcaClOQb Mid 

cmputera ibat eveotual mevge m die display With updates. 

e^dobit ii very popular. 

Id die late 19K» Gwen aoJ Goidw Bell coDviDced tbe DifUal 
E^uapneot CocpofMicei ^ establish a Jupl^ of devices oi the foyer of 
ibe plaDt ID MarltXirutith^ MabSachisettk Ihetr dbplays mc exceeded tbe 
available space. Hence » with DEC ^indiog. they moved to eatabbsh tbe 
Conipuier Museufo oi Boatuo vdicre ii had nuny successful years. Wbilal 
ibeu udkcticQb and di^lays were magniliceDt. ooe of the uuliaiivea 

was the **Tiniia1 ^"Conipater Bowl" was not only a great fund wMiig 
veotufe. but a fantastir, leanuog opportumty shared by n^y college 
students. Id 1996 the coUecliOQs were moved ^ ibe Wert Coast and oow 

am^ the uDtial ebiDenis of the Computer Hisury Museum lo Mountain 
View. Califesnia id 1996. tbe CompuliDg History Museum is a 

pubbc benefit urgMnubcn to tbe preservabon aod celcbratioo of 

coopuliDg Insicry. ll is borne lo ooe of ibe lariat Ccdlecboos of 
artifacts lo tbe world, a coUecMo ^ftmpriPTic over 4.000 artifacts^ ICMXD 
wnac^ 4^000 lii Kfl r feet of cataloged documentalicn and gifibytss of 
scftware (QIM www). 

The Science Miueuzn. Loodcn* ipcludea a Compudog and Infonoation 
Technology coUecdoo is most famoub (today) for tbe 

recoQstructioo of the Babbage Difiereoce Engine Ko 2. Compudog aod 
Information Teiimology covers ibe devices^ rrim4nr^ sysBns ftom 
162j (first cakulaM) to tbe frami lis Mpe 

i*ivl ekctioijc anslog and digital 

cooqMtigioo. data maf^gement and (xoceMang. and ayp(ognq)by [SML 

www]. 

Also in tbe UK the Oai^ ter Museum M Bletchley Park dauns to be tbe 
UK^s only iMods-cn exbibidin of computing hardware and software 
techoology It tracea tbe developmeot of tbe computer from its ingms with 
the Cdoasus. iDvented during tiU Secrnd Wcrld War to break Locena codes 
ifarougb tbe maiofraiiies of ibe 196Cb. mini computers. InM n^ iil t mkivs lo 
tbe PCs cf today. The vast majerity cf our uhibiis are cperaMoal (CMB 
www]. 

The Hema Nudorf Mubeurru Fisum lo ^alefbcm. Germany HNF. 

^ laifiiK (o be tbe bagest coopuler mun^rm q tbe wirld. and is also an 
unpcrtaot coofeeence cenler. Ibe eahibidoo rtxmis oo tbe first lloix 
cl^ftiog tbe development of ibe cultural of calculabog wndog. 

and drawing up thiou^ tbe invendoo of tbe first computer. Tbe second 
floor builds oo tbe firal^iloor displays through the reprosenisiitsi of the 
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cfevelofUDeoL and ^ippUcdliuo cf elertromc diila procmmc. 

Tb/t lait 61 ty years of ibe Jevdcipowni of infoiiEaCioG anJ coouDaiucalicxis 
tebndogy unfolJ m room and coovey a sqae of tbe evar^uicTeaaiif 
pace cJtehiK^fical lODOvaikio (HNM www) 

A oaiofcer of have their owo mu»euma« pni&anly 

to diijday their owd pcuducta or use oftbeir products Ibe lotel Museum is 
Ifxaied ID Santa Garm. Califcma. ud features a oew exhibit hi(b]jfhim( 35 
years of lotd cocpmle hiaiory and iDDOvalioo. Several smaller seau-public 
computer museums exist (or used lo exist) to CaliforuL particularly the 
0 O 8 S by Apple Cun^wter. HewleU-Packard Corporatioo. IBH 

Coqnrution^ and the Lawreoce Livennore Naliooal Laboratories 
Some roiiseums are sbU in operatioo^ some are m sispendsd aiiiii^tioa and 
wniw are just ^ooe— meaniof^ paradoxxaUy, ilut cun^aiters^ or other 

arli^cts ftom tbsxr owo coUerticris. may be m dancer While many 
Tnifcy^nfwm |^ve wofked hard ai fuUilliog ibetr stated puposea. oooe of them 
has ever aspred to the global Ireatmeol of CalifomiaU corDptiliDg (CHAC 
www]. 

Sevoul iiDverMly^ based collections including the University of 
Amsterdam the American University (Washingtoo DC)^ aod others also 
exist Per example^ PruleSKn Gabriel Robins ccncoved aisd created ibe 
University of Virgmia's Coo^Hier Museum: Robins also soves as its 
curaior. Tbe museum contains various compiier^relaied artifacts^ both 
bistmcal aod modem Most of ibe artifacts shown there are physically 
located m dis^y cases m the hallways of tbe Department of Con^Miter 
S^jaice (OlssoD Hall) at the University of Virguns. 

As another & coahti<ai of Stanford computer soentiats has 

iTi^allM eabibils witbm Ibe Gates Computer Science building contamsig 
historical et|urpnaeDl ducumentb focuamg on Stanford's role in the 
tastory of ccn^Ming Tbe ealnbits cl^ge and updated as ttme 

permits. Tbe first exhibit^ installed November 1997. focuses on the early 
history of the Stanford Cun^wter Department its founder George 

Forsythe, snd Ins [Stanferd www). 

Tbe Babbage Institute is an histcncal srehtvea and research 

of the University of Mtnnesom CBI is dedicated to promoting study 
of the history of infbnnatkm technology and informalioo pucesang and 
their mr pHfl on society. CBI pieaoves relevant historical 
all media, cooducte and fosters reaenreb in htskry and archival methods, 
offers graduale fellowdup. and ipcnsors symposia, wtifeiencea. and 
pubbcatioQS Ibe archival coUechcp of curpccate recods. 

manusenp records of pofeisiooal associations, oral history 

inlerviews. mk publicatiOQs. penodicsls. obsolete manuals aisd product 
literature, (diotographs. videos, sod lefeience tiwar^aW CBI also 
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serves ts a deanncbouse for naoufcee oo the fauiery of iidomufom 
tecbnology [CBI www). 

11 J Private Collect lOitt 

Tbe Americaa Cooputer Massunt Bozmaii^ Monlai^ 1990 

as a U.S. ooo-FTu6t cc«pocatioo Ooguially. tbe devdcf)os tbe 

Tniic^nTTi to be io fapcefciiL New Jersey^ bal after looking ai tbe Iouiwd in 
ibe area tbe founJef^ louved it to BoaesnaiL beautiful Mootaoa. 

tbe amseum draws tbctoaiids of visitofs from all fifty states and over fifty 
poiiniTiftk With Yallowatooe Natiooal Park to the south and Glarier 
Nabooal Park to the oortfawesC tbe museuni is part of iigbtseeiog ibneraoes 
by viaitofs worldwide Prum lU iDcapiuQ, ibe AaMrican Compuler Museum 
bas empbaued tbe ev^uDoo of the informaiiuo age with an ea^)haais on ibe 
Uoiled Stales. Kevertheleas. there are ^"TpV displays ifarougbout ibe 
museum that highbghi the cootnbuMns ^ otbo nations and cultures 
to tbe riae of ibe iafbmtetioo age. He AmencaD Ccmpufcr Museum has 
been written about m many publications locludmg. 77se YcHc Tvms^ The 
New Ycri£T The Im AAgelee Times, PC WeeK QSTUagaime, 

aod V&A Tcday (ACMB www). 

Ibe DigiBam Computer Museum to c^p^urt stones and 

tfack technological evolutioo ihfuugb s l^cge collection of vintage computer 
systems, manuals, videos, ioterviewy. and ctber foaail rebca of tbe 
^"Cambnao esploskm" of personal computiog ibd ignited in 1975. Tbe 
organisers claun 'Wheo we gei visitm wbo ^burst into tears' upon 
systems wbich may have tbeir lives and careers, our 

cameras roll to capture tbe inevitable stories. lbus» tbe 
redwood rocms of tbe museum ^^intfit^ atr a of '^memory palace^' for tbe 
nod^mcboed and belp us piece togetbo tbe amannc story of tbe inveutioo 
of personal computiog and Cybesspace.** [Cfi^M www] Tbe Digi&am is a 
ninety plus years old bam ccmteiurted cf old growth redwood that is part of 
the ongioal "Ancieni Oaks Ranch", a 19lhcatufy faonstead oeatkd deep in 
tbe Santa Crus Mountains of Ncprthem California. 

2-1.4 Books and Joorn^ 

1 computing itself, ibe history of computiog has a aet of bncve 
publishers to have tbe failb m sake and marketing to justify tbe printing of 
books appropriate to school aod coflege couraea. Regrettably. pubUsben do 
ool often reprint tbeae booka and many esceUeut teW are oo looger 
available. However, tbe coUeclion ia growing steadily, though tbe mteieal m 
lume ceceut history far outweighs tbe longer views. Ibe field bas ibe 
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ii^poct of only ooe jouiiMl^ Ibe AftMis t^Ae Histcfy ctf Ccmpufiffg, 
pubbsbed um 197& it u a supenor«oun;e of lodlenali. Recently ibe 
CcfDptisr Society has dipha^ the issues back to 1978 anJ iheo 
available tfarcugb theer diptal Ubraiy Occasiooally^ articles appea/ id 
pro6sabiooal jouruals^ but fceqaeolly they have not ha <1 the review fm <1 
tfaai is accessary to check the validity of ibe laforiDaiico. 

Tht is true of leitbooks targeted to ibe begmoioi ccoputmg 

ojurgs, and n^y myths of coopuliog coatmue tc pcomulgate ibrougb the 
lack of quahfled reviewers Tbe iefeieuces to ibis paper documeot maay of 
Ibe svailaUe books aad other resotoces 

Hi Web Silea 



AiaaicaD Umversity Courputmg History Museum aod its webaite 
ongmaied m 1999 to support tbe histooogiapby of programmiag L^njuayK 
and software ofmeeriof (AUCHM www) Supported by a multi-year irant 
from ibe Alfred E. Sloao Foundation, the oricioal site was part of the HotNet 
Project which provided fundi 0 1 lo uaiversiliea tocaeate web sties to support 
tbe histaiofnfby of various Iccbnologiea 

Tbe Virtual Museum of CompuliDg fVMC www] tpcludes an eclectic 
arifcclMa of werid wide web byperlinks oMpected witfa die butory of 
i^tmpnhftg and online eiJabits available both locally and 

around tbe wodd Uns museum opened on 1 June 1995 and has etpaoded to 
c ove r many ooo-computer specific ibe site includes an estremely 

useful set of links to many otber museums. 

C fnaiUr wtual museums mcUide many uoiversily collections sucb as the 
Computer Museum at the University of Quesslaod [OAQ www]. which 
pnmarily coniains a collection of documents and images irecmg ibe 
dev^opmeot of coo^aitBrs and their amociated peripherals from tbe early 
196Ch. when ibey installed a Genosl Electric Model GE215 as tbe first 
digital compuer at tbe University and in QueenslanL As a jouree of certaio 
"^old*^ dccumeots^ this may be very useful to students 



3, COMPUTERS IN THE HISTORY OF 

EDUCATION 

3.1.1 CwnputioK Eduealioo 

Howard Aiken at Harvard Univeraity was probably tbe first to offer 
courses. His coiases centered jnmarily on numerical af^licaiioos 
with prognuzuning and the computer was more of a calculation tool along 
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witfa ibe wd »bde rule, h the e^rly 196k coioputer »:imce 

frofrems befan tu App ear oi US UDveratiea* fre^^uently Ibe field 

appealed as a sab-chsupliDe of Tnaih^mM^n^ or eogimuif m o^y 
oistitulioQS As a service diwiplific^ ibey cummooly pofnuoiniiif lo 

ibose who bad appbcaliuiuk aod reaufcb m couiputmg was f^Fnfm ln<tpd <ei 
hardware sod oiimem; sppbcalium ll was ooC uniO the kte 1960 b ibat ibey 
followed piiauits thai were more ibeoreSkal aisJ even they befan to 
view software eo^iDeeiing ss vopie 

1 1.^ Computm io Easioccrio& 

Eofineefs bave always had tbe difficulty of fioding Ibe io Jo 

compjlalioo based on problem aolviog fox the analysis and of ibeh 

peuducis. Ihisa engmeers weee among the first lo recogmae tbe usefuloess 
ofcompulera and, typical of ibeh apyroadi to other frequently cbom 

lo be tbe teacbera of their own students Even as ardent issexa of con^wter 
engineera were not forward in using ujuiputers in education. 

CompGlert tn Ibe Office 

(n the office^ compulera were alow in ibougb the advent of 

tnn^ahanog and tbe emergeoce of test systems such as [BM 

SCRIPT acceloaled Ibe infusioo lo the late 19Xk many otber fields, 
tbe uUroducbon of tbe personal computer podded a large impetus to have 
compulos replace typewriters and coosequenlly. il raised ifae need for 
training fca ofike staff. Distmct from general edoc^og trauung &a office 
staff did net include inslmctioo in tbe fundainenlals and coo;ep4s of the 
field Tbus. much of office trammg dsalt with computerbased sysBns The 
asxeas of systems has led to their available lo studseis in 

sebof^ and so that they cutld ^klU levels that cfcpeoJ more 

00 and eaescise llun on understanding and 

314 Compulers lii tbe Qasaroom 

Computer Aided InstrucMo (CAI) has bee n a lime goal of the 
computer area* originating probably lo ibe early 1960s However, it did not 
really practical until tbe introduction ofthe wodd wide web (n tbe 

early days perhaps tbe most effective CAI systems were ibe btssmeas 
that PTTiiiliuM various mduslries. tbe most common the "^widget** 

bustnsas that allowed students to ihetr involvement m various 



aspects of a manufaduring and marketing ctm^Mny Coommly ised in 
suinmex schools for students io buaneas schools or for executives io MBA« 
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styb pryffmt, one could play them ow loog periods asd iDtegraie the 
games loto ibe gGWul cuim^imL Ibese still euilia the fonnoi die ''SDiT' 
P^kIucU aod ui other mvocUoas. 

The n>TO syitaa started back id I960, became a techoological 
sduboo to debvo mdividuabzed oistTUClioii ui thousanda of aubje^rts from 
alfehn to xoology to atudeots id scfaoola aod muveraliea across the oaDon 
As ibe syatem grew and evolved, li much by accwfcpt^ tfae 

ftral nujor oolioe cmmuiiiity. id the cuneot of tfae tenn In ibe eariy 
19?0a ptcple lucky eoougb to have exposure to ibe system discoveied it 
oHeied 4 radically new way of understaodiDg tbe use of computers^ 
computers were not yusl about oumber-cruDchiDg (sod debvenng 
lodtvi dualised instTucMo) Tliey were about people oaDeiADg wiib pe^le 
For many PLATO people wbo caoie tfrou PLATO m Ibe 197(k this was a 
mmd^blowiDg concept 

The PLATO system finds as ongms in the early 1960s at ihe Umvmity 
of Uboois at Urbana. Don Bitzo. ils developo. was an ekuiical 
engineenDg pofeascr wbo had an mterest in usiDg ccmpufers tor 
Togeebsr with several colleagues, ibey fcuoded Ibe Computer-based 
EduiUgo Rtoeaieb Lahoratcry (<^RL). Ibe mgmal RATO system was 
cooqmsed of cuMcsn developed hacdwaie and software and was <se of the 
fijst tnne-shanDg systems Id 1972* they ported the software to 4 more 
powerful mainfraoie platform wiib support for hundreds of sunullaoeous 
users As tbe CootrcJ Data Corpcralus ran trouble m Ibe 

1980s and nucrocomputers became a more cost^ffeciive platform ihaD 
mamfrafues. many PLATO systems closed down. The PLATO oame was 
sold to a MiDDeapohs-based company called fUCtO LeanuDg. be. Control 
Data's FlATO syslon was reoai^ CYBIS. and cootinued to be suf^orted 
at several umwraty aod govemmcDt sites sti ll ruoDing tbe original PLATO 
Notes software. Ibe University of Olioois PLATO system was renamed 
NovaNBT. and transfenad to a private uouipany rs i kd NovaNBT Learning. 
Idc . of Tucson. Anxona (Nova www] 

Wib the advent of tfae world wide web. oew teachiDgAestuig systems 
developed that provided a mynad of cutlomixed servicer that supported a 
compuier aided t^^»twiTi g/ 1^fTnn g envircomeot Fer example^ BlaiAboard 
offers a smte of enteipiise software products and sovocea that 

power ^-eduenOOD programs in pniDary markets such as pre-college^ college, 
univeraty. corporaie/govenuDent and mtematiooal programs. 

Bl^kboatd soluticps deliver tbe premise of tfae inisniet for leai;biDg 

aod leamiDg. cmnpus commimibes. campis soocea* and 

lotegratioo of wetxnabkd stuebDt services aod back office syslons 
(Blackboard www( 
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to be tile pcovider of e^btfung soluMos for 

bifber educa&oa It befan its sn e^kjcakr^^ dream to provide »ukot5 with e 
QcAible^ imegnttsd eavmnfDeni wbeie tsacbers umM um the Iciest 
ts^hoology Id fester inquiry^ eooounge discoirse. and lospife ccJldbocatioa 
Todsy^ Its wwaniin to help lo^tituOoas deliver on ibeir to 

educsdooftl exceUence with enteipns^wide leanuDg manageoKat soltiMos 
thai loegntte ibe ocbest and most flexibte i fwib volb exisioig 

campus mfiiu true Hire [WebCT www] 

Students st\^ying cakulus, li nea r algeboi ud otbei migbemalics 
subjects ai Viigiiiia Te^b bsve been engaged m new ways to lean 

tiuougb the Miitb Emponum [MathEmp www]. Establisbed ui 199? id a 
ckpartneni stcee dte^ the Puipwiiitn 500 n^buies 

anaDged lo pock of five syatom. ^:b pod is cfedicatoJ to a specific cocaie 
topic and allows sludeots to shaie expeneocea as tbey uodertaLe ibeir 
l^miTiP ud pnH^e. Ibe enipmim developed in faculty osenbefs' year» 
of eapeneoce as teacbeis k ubcd tfaor years of experience 

witb cooputer technology and couise moovatioos for winch ibe mstbematics 
depaitml and lodividual faculty members have woo numeruus swank 
From ibe ouisec atuckots know ibe leamiDg goak cf a count plus unponnt 
Wmiftg mleatooea they must meet They sex tbelr own sctoJules They 
lean ai tbeir own pace. They receive iinmediate feedbiSLk oo quiasea and 
problems. Tbey erpdm alternative apfauailjes to learning d^Ueogiog 
malenal Tbey mleract ooe-uoKne with faculty and utber Tbey 

TTiiaei^ coursework as well sa •• and often better •• tbao lo conveoliooal 
ckstfooms. 

The Math Emponum is a facility witb 500 InglKperfinnaDce dual- 
platform computer arnmged m »lale-of«tbe-art wtrkslalions. Cusloansed. 
easy^o-ifie computer programs guide stucknts through tbeir coursewtrk 
allowing tbem to bro e r e tbrougb matenal tbey t^uickly master and lo 
concentrate tbeir on more cballenpog c/jneepa lo addilkai^ students 
can work individually or m groups of up to dgbt students, giving all 
ibe oppoctunily lo create tbe best between ibeir learnmg enwooment 

anJ th nr own learning »tyle. ako have ibe opportunity lo work 

ooe<iiHme with |:coieason and with graduate and undergradtute student 
coaches as much <x as little as tbey need Studies have shown that students 
iiPTig texhnokigy in maih^^nafirg. couises typcally outperferm their peers m 
tradiMoal ^lacanam uiUligB HowcvcT. becaUBC it IS new and experimental, 
proteasm are studying and asseming Math Eoqmiiim activnca doaely to 
find out what works well and wbat elements of it they can improve. Faculty 
individually monitor students' jsogreeb through tbeir coucse work 
lo ensure oo one falls behind Students' comments and recQve 

lop peiorrty in troatiog or m&nmg coinsewock and software. 
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Aoolber form of CAI tool is tbe simulators ibal afo commooly ua<d io 
ublilary systems or fli^bt irtfomc While most such sunulaiors primanly 
lotend to provide a haods-oo erpeneoce^ ibeie is a {TD^og treiul lo die use 
of Emulators m the classroom lo imJentaDd better coacepts and 
fuadamentals of ccapkx systeou. As tbe compleaity sod variety of 
computer iystem hardware increases^ its suitability as a pedagogical tool m 
compulsr organisalioii/archilectufe comses dinuuisbes. CoQse<^ueody« many 
instructors are mfrmijf m simiilaturs as ^ida Ihey oft en use 

valuable te^bmgtasearcb td construct ibem Many oftheee siimilators 
are freely available oo the loteniet^ {soviding a useful and tuDesaviDg 
rescmve for ether bistructOfs However^ finding the right simulator for a 
particular course or topic can itself be a tnne-^oosuining process fW<dffe« 
2002]. Beyood computer sdeDc e , simulators are useful in rol^pJaying 
enviroQXDenis^ gamiDg* aod tiusioess simulaiioos [Krauss^ 199^. Using 
SimCity and Siffl2000 from Electiouic Ait& students learn lo bibId suDoIated 
dlies aoJ get handsaw eapcTience die challeogee pieaeoted id city 

arimiftiiii ufiiBh ns sooing« tasiDg. tiudgAng* power. 
poUudoo. iTODe. and l and value. 



S»U Computers in the Bwne 



As ID the office^ cem^ters into the borne with the advent of tbe 
coo^MitEr Dcvcii primanly by young people, ibe computer id ibe 
bome has beconie aliDosi as pervaaive as tbe telephone aod the televisioo 
An August 2003 survey by tbe Pew iDtenitt Project [Pew« 2003] reported on 
the follow iDg results 

* 63% of Amencans now go online. TbataiDOUDlsto4?%growdiiD 
ibe VS. adult population using the inlemet. from 86 millioo id 
Marob 2000 to 126 millkn id Augiat 2003. 

* S2% of urterDct users go oobne cc a typical day. as of August 2003. 

Usat figure amounts lo 66 miUion pe^le aod has grown from S2 
milhoo who were during a typical day in March 2000 

* 87% of U S iD te rott users said they have access borne, aod 48% 

said they have at wort 

* 25% said they use tbe internet at from some place other 
hcane or work lo a March-May 2003 survey. 

* 31% of inieinei users who go online from home have broadband 
access. 

Wilfa oiimerous school systems io tfaeUS now providing compuiers tc their 
stuJenU. tbe ealensioo of ibe school into ibe home for oui^-school 
as^ignmoits has eatended tbe use of computers in educadco in ibe home 
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4 . SUMMARY 



Tht history cf conipuling in educMtjte bas many facel 2 k ftom ibe uriy 
days^ view^ cumputerb as sofhisbcateU nurDb<c cTUOchers ai>J aa 

eattoskMis of cakulaturv II cdk . , conipuier ediubcc in ibt )9SCb coo^Md 
of oufflcrual ipecbixla for solving outhmatical and scieodilc pcoblenfe. 
Afler ibe iu^)960sk noo-oumem; oat of ciii^ter» started to grow Once 
'^pasooal Gocnpodog^' avadabk and tun^sharing systems 

pervade, new ideab bqpin to emerge Una gave birtb to ^coorputer oded 
inbOuctiiii^'. perhaps the kaHTniiA of (be dynamic oae ofeuoputerv 

in sn ediumwitol covifoninent 

It sbould be clear ibat from bsiorkal begmnmgs to iheusea ofoompuling 
today« teadiers si all levels should be miodfol of ibe ernggence of 
cocnputing in the courses they teach, ita place m the ourriculam^ and its 
functioo in the full educational program of their students. One way of 
ihis IS to iDcJude vignettes of computing history in the courses they leaidi 
Per in a rriunir class, cculd have the tuatoiy of the use of 

om^Hfterv in ibe mu&ic cocnpimtion Ibe dssa^gy of the Moog 
Syndte^aer may fasdnate budding students and perl^» eouange ibem to 
seA further ways in which they could use computeiv in music develupmeot. 
Ihe use is true for areas of learning. Cocnputiog bi»tucy can add new 
duneosioQb to eualmg courses by ccniK^Aig modem technology to the 
subject at bsnil 

Prufeasiooal organiutioofi should be mindful of roots of computing 
m their respective areas for eaaniple. it would be useful to see Imow bow 
oumpuiers first affe^^ted die areas as accountings archnecttire. and 
(Jofertunately. the bslorical ttapeeb pcotesdcoal activity la not a 
psicsity aral often ignired Even m computings cu would the 

preservaiioQ of its own beginnings and evoluticn ahouU meaningful. Alas» 
caily few ocganiialions afkkess dimeoMn of the computing 6eld. 
Fortunatelys do For ibe Conpuls Society, while not 

primarily a history organuttioiL has been a leading m the n^gnitkii 
of pineers by imbating the Computer Pioneer Award m 1980. 

Ibe recipienta have moluded many well4mown persons as well as who 
were loore m the background but truly worthy ofre^gnitiiii While 
other computing crgamaalioos woddwide have recognized pooe e rs in their 
6eld. suii reugnitKii has not a psiority in ibe work they do. 

in other societies will recognize ibe need for htsioocally 
proactive anJ present a for ils members and arysiTUri 

In summary^ the hiatocy ofcomputing is important to leannng in all Belds 
of educaDoQ, esgieoally in compulmg educatioo Ibe hope w that 
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TTWBopp wUI atuDuhitt oKtcU ia youag aod vetersa acbolafs and pvovide a 
legacy for fiituie genetnuiaia. 
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THE CONTEST OF FACULTIES 

Cybernetics vi. Informalik in German Universities 



WollgangCoy 

Hmbctdi-lMt»enifeiai Bertt/I. Gen^ 
E-mJ; cfiyil^ttrttLee 



Menct 'Re dsapbM olcytereHKa spata afwld wMte ifttorsuiioB dtcory, £«e<rBl 
sysima fliKry, cr digitaJ coaptiteR tc laie^aHd le a esaes «i 
impcnaM aetoascas NoAan Wkh«'j af^rosl) betwce* Ae idea <4 
t agw uMvanal rvoyttuaj &co radu nmvan t> 

ptychoiogf {f eOmgr^iby and a tonsil isBttMBiical iMkl tor 
istcraanoo ud totcol la cceM^nce aybaaoka Ad aoi arlarve 

fbe itarus c^afacolry ofio o«a. 

Re growisg oae o( data (maouig ai)Qif)aeai dcDcasraed a nod tor 
coofuttf apecaaliao cc all le*^ ofMucadoo US-UBiveraiiua reooed «di 
(be iscrodiictioa of coofcut <agiMria|. or istomaiMB 

cotraas and comculs. Gmsany foUowed US-cumcaila. bot cofaad Ac 
trois tba 1967 f^rscli Acodeaf 'a defisiuon ot 
TIb or* diaapliae survd auaaosfuDy 199 a Geraaay with totMal faadiag 
tcr«l|hMS imveRKf •Orfciat pOUpa, •rr^tfMr g >*i* ^ 

Key wonA CoopuHr St - sa e Cunicula: Cytaaeua: latonsaDca 
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A New Field of RisMrcb: Eleciromc Brains 



Alao Tumg^M epodial p^pcf culnuDHftd m uibveMi macbuied^ % ooboo 
sooietuDfiS over^iAerpmed John voo NMmaaa mefoniKd ibis lopcal 
construct % set ofpracoed guickiines. Ibe ves 

still so>^ fruDework for sclusi cvznpolers ibousb ven Neum^nD 
inve^cifsied oCb9 ctscepts \i kr cellular automatii and »elf^repvDdiidn£ 
macbiiKTy. 








K tte OcabmM, ±b "cmM0Vc<m^« m ^ctstalM tymhti o4 ±b Ue6*b^ 



Ptfallel to his wartime tebn^gicd work* Wiener dev^kped a 
tbeuntiial apfnacb that be published in IM m hia text Cybernetics, or 
CorUrtA (wtd Cortyinwicoitcn in fke Anin^ and the Uochine. His fretb 
approadx lote^atmf iofdfmdtion lbeer>« (eoeral systems theory^ aod digilal 
compulsrx* was inlnidnced to a aenea of Macy-coofevencea with a 
number of loveslicaton f ro m very differeol Belds. Wieoer's coocepy were 
out veiy focused at lime Tliey loggled bctweeo the kka of a new 
uoiveraal scsence deacribmg everything from radio receivers to psjcbology 
and ediDOfT^diy (lepceaeDted e.f. by Gccgory Bateaoo or Margaret Mead) 
and a ainctly finnal maibemadcal model for well -defined inlormaiioo 
pmeiBj e a and cutiCiol. Wiener was ooi the only protaconist of theae oew 
cooceptfi. (196?) notes: ^^Ibe ideas w e re (eneraled lo many places: 

ID Vieona by BertalaoRy^ to Harvard by Wieoer« io Princeton by voo 





7^ cctwsi offiicititifs 






T^ inimnn id Bell Tdcpbonc bbs by SbsDooa, lo ramhn<iy by Cnik. and 
io 00. AH lbe«e sepsale developmenls dealt widi < v>iTnnnniut^nriai 
pToblans, especully wiihtbe probkoofwhar sat of dung issnocgunad 
sysleoL” RioDOrs of Ibe strange perspectives of cybemaice reantoJ ibe 
gEDcral puldic, very oBeo brou^ logetbei «ilb (he new electrcok 
djoputers electronic brains'*)^ but m universal generated a 
certain reserve in Ihere was sunqily no plate in the academe 

disciplines for such a vague field. 

At ibe Mm/» the growing use of lata processing equipment 
demoostraled a substantial need for computer on all levels of 

educanon. U5-Umversities reacted with the wtnxlucikai of ctanpuier 
wtv-<» computer engioeenng, oruJdrmationsieDce courses and curricula, 
with ACM auricular starting in 1968. Bnllsb univeratMs 

followed and coolinealal Europe introduced progranuning and 

systems engineering cowaes Gmiiany followed US-anicula but took the 
"amt* Infamianl: from Ibe French As m other counines, 

In^rvuiik prevented the possible *"aAi»m;p cceer of cybernetics m West 
Germany, as there was no neceasity to start two different but closely celaied 
disciplines. 

2. CONSTRUCTING A NEW DISCIPLINE 

2.1 Scieotific Discussioo^ - PuUtical Decisions 

It ibac Flulippe Dreyfus ibe "amt» Informsiique from the 

elements InfdnDtaxa and Automatique or Eltetronique in 1962. It was used 
throughout the French preas. After eves fzAfoAdc printed it. the Aco^ncr 
Fronfoitt defined it officially m 1967: “Primer du iraiiemenr rationrul. 
norofftmerV parmachmes aulcmalt^v^s, de Fin^mjtion consid^rfe coetmr 
le st^pon des cotvtaitsatc^t hamainfi ei des ccmmaniconoru daits let 
domairvs Ifchni^ne, fccnomi^ue el social " 

Tbs definition duws its peaibaritiea. Meat interesting, if assumes that 
the newly defined is alieady a scienc e . Its object is ibe rabccal 

treatment of mformalloa eapeciaHy with automancally werhing 
0 .e. conqHiteTB) Ibis saeoce should sigipon human knowledge and as 
well as "rtmmnmi»jru»i Applicalkm c/ that treOment are to be found m 
<N-iw»nipai gni social Amaing Gearly this defimtioo looks far 
beyemd p r o gramming and use of computers. It hardware and 

software m a field of applications and connects it with human work and 
communicaboo. 
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Muy Euf^)egi laoguafe^ ^idupteU word, though infermaiics hM 
bcs us<d 10 ihe U.}C 196? ai syoocyiDous to lufenDalioii 9Moct. h 
(We^«)GenDaiiy /^nnoMik a stranfe twist: WbiJe it isc4 the FivDch 
wocd. It sticl:fi firmly to ibe Amencan of compute agqfcg (with 

doMitfi from computer engoKeniig). Computing nw twm^ ^ s<gn a 2 ^ ihe 
bdse of the oewly forriKU di^ciplioe K^her probk<m not ccimegogpces of 
ibe rational tKatraenL Le. rationabiaiioo of work fcrce^ nox the 
comoufflic alive aq>ects of tbe new teUioology are ibemex of tbe iKacfenuc 
^ianplm^ Tochoical pToUciDS soJ theiT iDalbezDdtical fouodalions foTm the 
aliDoU exclusive discourse m Infcnwtik, while practical qiphcalioni^ as 
well as ecoooiDKs aod quesUons are genoally left oat. Tbe new 

aOtfted 1969 m Germany with federal funding for dgbteeo 
university workiog gcy^ipi 

Wolfgang Giloi wrote 1969 m a pamphlet of ibe Technkal University of 
Berlin: ^tt was obvious^ ngbt from the beginning, ibat tbe notion loformalik 
to be syDooymous with Compuier Sciepc e . Le.^ il eotlose 

approx in^tely that, is understood as Coo^Hiter Sdoce in tbe 
Ibis reJereobal definiboo unveik its recursive wit in tbe ft^owiog senieoc e 
^ne problem one had to face there, was that in the U.Sj^ there u no 
common and geosml understanding what this discipline should be.**^ 

Ibis oooHlefiQitioo sbows cleariy the whole prccem of introducing 
the new d i cc r pl i n^ was net guided by the ctesiie of precise definition It was 
a mafter of sosnto-pohtical coopemoo between mlercbled 
reseafchers who tned to establisb an cacle while excluding unwanted 
Of presumably less oi^Kirtant actoG. If^rmotik was exactly wfaal Ihe 
members of the founding coxunilleea and tbe beads of the new departments 
and chairs did or inteoded to do. And ibis was deeply rooted in mathematics 
and elecljuuic engmeoing. Important appUcatioos business data 

pioceaang were leA out Ibe wb^ de&nidoo process of the disc^)lioe was 
muebincrea sooal selection thiin a scoeobBc distinction 

22 Politics of Clioko and Exclusioo 

Explicit definibooB of tbe leim ^'Infomutik'' were rarely given in the fust 
years (perfa^M with tbe notaUe exceptni of Heins Zeu^neb's paper bom 
1971). and there was cerlamly no generally accepted cemmoo delmilioiL But 
there is a mmmtgi MfiiiiifV 1 T 1 ftii of the newly fountkd discipline 

Ibey all draw lines of dUunedon to ibe manifold of other ^ 

Owila kuaded in aoM tbe sane "'P^bbualet 

KybeEMUg** 




Tfe co/Uest cf Acuities 
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cofQpctiog hk ^ cybcoMtic^ MnMic^ nuiDencal uuUmciUcs ud 

io»lnifDeotiil mafticaiatics. iucmal Idgk ud tfaeocy of cocnputiitiiii^ ualiol 
lheury« btuKos data pmco^sug^ opeotfioob cManiL sysm tbeoiy^ 
informaiioo dieocy. tfaeny^ crypiognpby^ dmy» 

coodurtof te^loM^lofy ud (mio^) ekADOU^ cuiDOfy ud ik ngt 
lechooloxy^ but procesi utonudoo^ mjnmufwirjrfui ft lbeocy« ud 

tunics. Ibey wm eitber «cluded w thought to play only z lule io 

iDfennatic^ - perhapi^ with the oacepdoo of fornul logic Hu d cooputalioo 
theory Ihe definitioo of ibe wai^ dise psunaniy by exclaaUiL It 

that (heio ws 2 ^ only ooe tMnnufcgi fi>TUfwpiAh <^1 agteenm *«TTvgig 
the fouodec^ of infcrautics. uaiely to 2 s iodepadcDi m pcuhle 

from (he £to;ullies they frofn ud v^here they found k» leuiuce ud 
uxjpo^tfin thu eapa.tel 

Of coune^ eudiuoo ud dbtinctioo are oe^esaiy wbeo Mxnelhuig new 
ti c4.ipa4nicle<L T\tt proces wai^ however not Aveo by the necesaow 
of the 6ekL hut primarily by political motives without ouch regard fir the 
eatemal ^t^*riTvic even when these were not imfTfrfitiwWf Espeoally the 
aod of ioduatry. coaqmttes ud the public sector for 

acaJsinically data pcoce»tuig able to cope with the 

i«rua 1 prMoDb of iofonnaiioo pfocasruig (iocludiDg Imowledge of COBtt. 
aod OS/3601, were largely ignored ui the i^^ademic Beld, As a result 
arajVwwwi^ iofonikitics gBOcAed u apphcaboo gap <^te beyood ibe 
uaavoicU)le differeoces between practice aod its acsenltlK reflecMo. Tina 
appbcalico gap wideoed when muy cbaiia in the newly founded diaapbne 
were given to academically trained nwtbea^Cicians cr engmeefs. Other 
fuDcLmeolal aapects of sytlem and software couatnation the 

study of ofganiaaOocu. teamworiL wofkiog cuditKKUc psycbUogy. 
ecoooanc& ot appUcadoo fields wete gewrafly igncred cr ccauadsed to be 
kss iupoctut As a coobequence mdbodological uocertamlies show 
wherever matbematical cr logical fbundaticos of infonnaboa are intufficaeot 
to achieve a laslL Hiou^ the applicAon tap waa recognized by muy and 
often mourned* it k fti ll not bridged 

2*3 Politics First: Cybernetics Jo Eut GermuDy 

While the USSR was keen to copy US-aucceaus m scknce and 
technology there was reatfve to enter a <^gnmnn tei^mological 

fiameworlL Tlik resulted io a series of publicatioos 00 cybonetks* starting 
With a paper by Jarosohewakij (1952)* deocuocsng ita itihuTnafi^ oafuie and 
the oboLve and bourgeois tJuracter. About the swne Herbert Wiener 
(1950) wrote his bock 7^ HufMn Usa of Huirupt Beings, a pathetic 
paffiphU r for a iDodsfate mockiniaalioo of pcoductico technology, deeply 
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ixipcenifid about th^ oj autonialioo oo emplo>meot aoJ social 

Kaliinr^ Boi bij e^tba verdict ^'lofomuboo h mfonDiiioo^ neither mailer 
Mt eneriy. Ko amlenalism which docs not lafc^ i^jg into account lao sofvive 
tbe preaeni day**» wui coosidemd aa ao aiUck lo dialectical maienalism 
In addiMo bis preiCTeiu of feedback to cause^lfecl models 

and the meie of noo-cktennioistic self^rgaoixdtion with possible 

political unpbcatioQs wen offences lo Ibe Submshc 

understaiidiog of scientific development Boi conlnpositioos were 

rarely found m enfmeenof or oarural departments as the power of 

the new thoughts sboui contiul and compuutioo were coosidereU to be 
proottbiog challenges 

Tliougb 6ghi against apohucal philosophy ofscoSDce may be seen as 
bard tunes for all cootemporams. it was only peaod of leu than a 
ending witb the p i ucess of de-StahmsatioiL In 1957 Khinchui's book 
A/e/limnricaf Fovs^/rons cfhfi>nf^ticn Theory was published and m 1958 
a book by LA Pdetajew iignafchangedtbe Russian pemptioo of the field 
- io paraUel to the successful laiscb of the Sputnik In 1962 Poletajew^s 
book was tianslaied to Gernun with the more appr o priate title Kyb^m^rit 
Bui these was also a vivid psiceptioo of western bteraiuie m the socialist 
coundies^ it was ame a^juesiion of access than an idetdogy. 

Tht oosS pnsuDeut pcoiagooisl fox a Marust mterpretanuo of 
cybonelics was Georg Klaus, who ebaued a reseaich group oo logK and 
epiatesnology at Humboldt^Umvo^Uil in Eabt^BsliiL He uplaioed and 
defended the new cybemeue approaches in a soies of books and articles. 
But even after his inierveotions the field with its fuaxy bord e rs kept 
'Ideological hauUg6ut" thal remained dsapite the high esteem of its technical 
virtues in sp^ce and milxtaiy. Ui^er Ibe verdict of demarcation the curricular 
introdiHAon of Inf^nnafxk was beyond reach m Eastern Germany Instead 
cybent^cs and outcmofic conrro/ techMiofy were coosidsfed lo opes roads 
towanls coznpilenaed pUnoing and cooliok For a while, cybemettes was 
regarded lo Pau^ m Germany than m the West to some 

la;.ulties that look the se Tiam^ 



3. HALF A CENTURY LATER ••• 

3*1 loforroalik - Still bi a Stats; of TnositioD 

Classification beriveen subonMkio and omniputenl phaniati^ 

cesull of the "radical novdty" (E^fcger Dijkstn) and the rapid development 
of Ibe and uoderlyiog techoulogy ll is ohviois that ibe real 

definiUoo of the diacapfane was chiefly done by 
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pnuAce^ by leachmc cwisg». by Mchiog foanual^^ by worljhc^. 
cooferaice$. and n^earchioarMk. ll should be ooie<i however^ it 
only oUiUonally innuenced by prvticy data pnjcesamg outaick Wiadeiiuc 
losUtuticio^ Ai a remit Infcrmctik is {eoeeally cooaidsml to be ^Ibscey'^ 
from the miside^ wbeieas it is U3 fart tbe of paUicea id 

vrhicb iheumcal Bapecb are reduced to a^tbsoaoial fwodalioos. 

(AAicafly^ the newly fwoded Gennan /^i^nitffiAHkfiartiDeDb were so 
successful m suspicaoua loiddnc and ckviaoi cuoteot that they bad 

to start with a bare nuramum of lectures. Tie cumcular plan devek^Kd by 
GAMM/NTG. winch was adopted by oeady all faculties, filkd only 18 
hours per week ( 0 / a total of 80) m Ibe first two years with geouioe 

mfonDational cooteot and only 24 bours (of a total of 72) ui the seccndtwo 
yeac. If ibe other duciplines would have been more toleraDt they could have 
easily locluded Ibe new diaciplme as a spsciahzalioiL 

Bui after a d)oct wann^up period tbe discipluie many further 

diatuKtions and flcowaied a plethora of new su^fields. Abeady o 1985 li 
was 00 possible for tbe tbes UMe iban 20 faculties to agree od a 

feoei^ scfaape of practical m ibe BuDdeoepubhk as demaudsd 

by the fedsral * ^ahTnyft wr»iw ftwn<yV ^ (frame of referaice) The b^ 

entood its arfafeojence 

After becisuDf ao academic ri i s^ipl i fff infurmalics went tbfougb a soies 
of par^gDaDc shifts. While computers alarled as calculating 

devices their rocofniboo chanjed comjdetdy with tbe ^vett of sullies aod 
cheaper eijiapiDeDt. especially with PCs. Deaklop appUcaMob like Wocdstar. 
Dba^ or Visicalc rnv^ tmaii computers a toul for oftk«. With ibe 
enoriDous growth of compabog power, mam mermry and aiuibaiy storage 
computers mido^media n^cbmes with cbre^l nunipulalioo 

mieifacea. Ketwoiked computers are imivei^ media macfamea. 
deqwDstnrtmg that all despite diftereocca 10 engm use. may be 

sued. pm.»se<L and distnbuled as bmary oumbers: An oogouag shift from 
the Gutenberg Galaxy towards a comiog Tiffing Galuy. 

3^ Cybemelks, Aru You StiO There? 

Cybemebca uoderweni other paradigmalic ahiA& from feedback loops to 
Hems vai Fooater's '"secood caifer^' self-ocganuatioo Additiooal 
areas fulfilled Noibert Wiener's propbelical subtitle • 
CownvAfrjrioA Control m Anunof CFtd Mochxr^ • moviog cybernetic 
ideas into bu^ogy and sociology ^ m Germany under tbe of Niklas 

Ltihreano But cybereetka never reached Ibe status of a selfK;0]itauied 
cbacrplioe as it was in tbe case of computer sjgpce or InfonnaolL As a 
coQses|ueDce the field at a whole weot utlo sgimy While mfonnalka 
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SD accept^le answer to a iKk oJ academically exhicSed woricers a'lase 
fW.arig» (be fsopooents uJ cybenebes hardly found a way lo estaUiab a 
field of study — with cacefUom Usere are sCiU some magasjMS and 
ccogreMca on cyberiMlics, and there are ^kpartmeots al Che Umversuy of 
Magdeburg and the Umveraiiy ofStuMgart. ibougb this faculty u pan of the 
OBcbdincs depajUnem, oripnaOng ftem ccolrol theory. 

Why did cybenMtics faJ as a general acadonic endeavour? Probably its 
propiaienla too high and too low at Ibe tmte, 

con/usiog even friendly supporters Self-otgaoizaDoo as secccd-order 
cybemetics is a really complea challenge, certainly beyond ous actual 
technulogical possibihhes aiKl chU mx q the oainacreaiD of detenmnistK 
t^hpirnl ihmirmg Ai a practical ^iproacb beyond the laboraiory, 
cyboDclica too low Feed-bach loops are a very narrow instrument 

ccenpared to the plasucity of computet software. 

But ibeie is still an open ^uesllcrl: Where is a general cbeoretical 
Iramework lor cou^ulei vmr^. as Cbe scKace ofthe informatioo ago^ 
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GOVERNMENT SPONSORED OPEN SOURCE 
SOFTWARE FOR SCHOOL EDUCATION 



Aodfc« E. Flu4 

(Afvemfy Ajatrcb4 

A/tdffw Pftut^uae eAau 



Atana; TV lustory ofcoapuutg cacbe seta la RaKofMlnra] cbaage ugea^Nd 

by phiteopttica] on»s<M (a asff» Wy pKiinfln|i hi~»i dicMooua 

at &OK of co&iMciil<opyiigbi vtmu &e« ofm «wcc softMO, lad 
officC'Ctoinc pedago^B vemis ndt joftwarc libraiw (o n^Kst ibc «4tolt 
sdnol MniciduoL TV ‘Bhtf PUe’ software bVaiy was jCttntM by four 
caeira siippcrtat ndreiiB wiib kaniag ns^ ib Britaia la Qc early 
19S0s. sinJ wftbodiri mpoitaai feanves ralcvani v (beec vaacss. Mote 
racaadya longtusdnal study iaTasaiiua bas povukd dau a? take ttiesacry 
*MpiiipS«i»g itK daagera of sc office-catiiik anircacli k> ICT b scttool 
adocaDCd Iba paper 'rfie*iArt sttt u sfoaeai fca the capfcmtoo of oalsK 
leaiaiaf objetis as a pcaaibtc Mttbar*Meodly soluooa v povidiag teadues 
wvb ancbrepanQireofciaiKii]uiB*{i9ciMdlearaiag vaMD£&. 

Keywords; ftea sowce scftwaret Opa sotvca software: ScbMl atbiceiioa: 
leaniag obyects: Offkapmkictivtty software 



1. INTRODUCTION 

The Ustca)' of coaipu(ui| is ralber like that of oatioas a conttouoiis 
series of banks aruin| froto dlffereoces of belief 'TVs p^Kt cooceotrWes 
OD rtro eorwined diflereoces of pfailoaopby. The firsi is ibe bsnle berweea 
{TopriMay and open suodards. Tb: seoad b ihe baule befweea office- 
ceotrk coocnprusl^aiis oJ ICT b adiool ednistioa and ibe power of neb 
btmies of cumoiluiB-focused software. Tbe outccane of banks has a 
|xeai desi to tell us about maoageiiKol of a ebaoge proensa (bar i^^uircs and 
will enact fundamenul cultural stdfis 
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2. GOVERNMENT-SPONSORED SOFTWARE 

1a ibe t^tty 19Kte (be Bnti&fa joveiiODenl uiffWed (be lotiuducdco of 
ICT into sAocia by sabdKbaiif then oJ ibe eDdemic BBC 

Hus asodel acbeved upcet s4atub And entered a se^ood 
XenevAlMi wi(fa ibe Aidmnedee nofe before obsdeeceDce Cbe beets 

ct (be PC Covemmenl support lev educAtxKSAl soAwAie aod leacber 
prgfesaoiui developosenl ^aa provided thiou^ tbe Micro Ekelnimcs 
Progruune ibat seS up 14 lepooal cenAes fix geoetA educdbco Aod lour 
others to support cbildreo witfa educdbooal oeeds. Dwee four 

SEMERCs (SpeoAl Educaboo Micro-Eketronics Resource Ceotree) were 
niAAACed by Dyk6^Mtftsi Litder (MaocbeslerX leas Tasl/Andfew Ruck 
(RAdbndge. Londcc): leas Jofasslon (Bristol) ukl Colin RjchArds/Derek 
Cwper (Hewiastle). Tbcy were esubbsbed id 1984 under tbe auspees of 
tbe Council for P^ijraptinai Teubnology with Msiy Hope aa Ti«ii<ifwsi 
ordmew (km JobnAtoc ui VmeeoK 1989» p^76 & Saunderv 1984, p«95). 
Most were closed n 1989 

These four ceooee were reApccAible lor tbe developoeat of a rsD^e ol 
software (bat wa» freely copyable. called Tbe Blue FdeMbe wnims oflbis 
software wu promoted by eocouraguii aod sbanog ideas between teachers^ 
c^nniDs SAW lung progranuDecs to iinpi e nient software suggestions^ providiog 
release for teachers to wrrte programs tbemselvea And by ceotr e staff 
taking oa aU these roles. Das range of software was pnmAnly lateoded to be 
used by cbildreo witb speviAl educatioiiAJ needs. Tbe programs th e r e for e 
ba a if? skills sucb as wv^ipbiTig s^lecting^ simple oomeracy. switch* 
operated communicalioa etix Makiag tbe programs simple to ^^erale for 
(beae students yet oatering for a range of saput medicds to enable those with 
^ysical to use the software, represented a real ebsUeage Some 

of (be moat advanced lecbnologiea of tbe were uubsed to addreas these 
dilftculbes Input deviccb sucb as tbe eapanded keyboard tbe pbotonio wand 
(a hgbtfen equipped with A gruaH lekscope was mounted on coe arm of 
some eye-'glasses). touch scToena* aU kinds of switches, and m particular the 
Concept Keyboard were used This latter was a touch sensitive tablei i^on 
wfaicb a of p^ar could be placed canyiag pchires cr icons 

representing elements of a leaimag situaiioiL When connected to a ample 
woni pocesscr. students could wnte ventenens by merely tcuchsng pictures 
or phruasb m the paper as U rested upon tbe concep keyboard Oulpul 
devices such as robotK devices^ turtles, mubical instruments and voice 
synthesisers were abo employed. 

Some ol tbe key aspects ol dm software are recognised as rmportant 
tedny. sucb as tbeir framework or content*free future, tbe customisabibty of 
tools and toolbars, and the enpamty to to user^lelined input devices 
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Tins W£S fccofg^ncd ss vital to accomiDO(ki& the note d ioteileiAial nod 
physical abilities of the childrm with spnal omk aod tfai» bod of 
reusability is now btdll opentmt systems Aootber importaot aspect 
of this software htmy waa its breadlb of curriculuoi covanfe^ offaeins 
suDulaled casal locks. wAviiies to teach life sblls and tools to pooio te 
Istency ihrousb loteeactive sceae coostnictuEL 

Tie 'Blue Fik' pro^Hms were freely capyable foe educatiooal use to tbe 
Uoited Ksifdom aod were distnbuled sround ibe woild. even io Westeeo 
Austrabd (Morgan. 1990 p 14) Moat woe for tbe Acorn BBC compuicr. 
bui many were later tramfored to tbe PC pUtfoniL Over ifakty talks 
available, as tkauibcd b Table 1 



Tsik ! BfcK Fita »Pl^»weOgacfTWio n? 
TJtk 



Accra Spaecl> Sis sample pegjim lamponiifti spetei insaacms hm\ M 
prepm vt>ica ouipuihv 4 we 



Afirual Raview 
Sytiem 



nota)>aM femck^aa stuAcB perwl 

cunvulum plajv 



OeSAs Oi Ti.^ 

NeltiKiK Propwu 

6 e rlsb I rr Cai^l u« 

BflaA 

pto yi iKB 

Centpwi 1+2*3 

Drivtf 

£vly P*ipn 



ecL 



A »e«uenaa| smiiuicpn CbroMtioga dRUusingi^ai coon* 
Miinriefi sndul*tflton& 

>^kieprfitnns«D*<rr| olouHoi, (ttadtjog, t«ewy a>d 
3»pjSRlng fiw chlHrn i«lb evsR Mvtiing dlfflntlM 

Suflu«« diiabe« »h)Ch IftfeiB (in^rwu K«edinf 19 dwif 
cwrUuUn ansaad age level 

VietMl sUoNlaeptogmu br><Min|4wlKb «Kie. 

'Dkk jmcrafnaein (oaimulue iinguagc by cvixg a **Hkr«i|e 
orsimpliAU Meta ctnmlle4 by 9WMcjis,iM kr^erdorifee 
coMcpt kcytoaid 

9inwlaUen cPdHvlag e tv, the eoaeept kg)*eard as so dipvt 
«vi«e ftrUte aseeng+heH tee stiek Fb«e eoAUel p<4al$. 

TargABti «te uarni a iwH^^en nN fM acswini iStKti 
srMA thxniM Stashc Sdcloy The cmne m feUureeiinMUd 
CMS Mid ouee and ewer sc^veneitg, largQoig, VMiliftg, mtI/ 
nnber ecBcspa atd paarjbtg 

A coleciiofiof sfh'SR fbe the Twtdy book and conctfakeyfeoeM 
00 cevewg, tnet9urifi|and BtBchutg. 



b'resbyiofnwe lopil device [rn>fi«n(QV)'tTY orconapiloiAli 

sensitive kaybmrdi, or sound srtBitrt* BiiaomateJ md awiin . 
esufuing, iTMioy, end drawitig 
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P\a 


Martiig ■aisitlco'ev^cnutweg, AiMr^ton, coiu, 
Bfilag mMs aftf fi>/ (Kpani| anUmetk worUAeas 




Ptt4^0C0 aavtOB cemroilM a ifirile BSfitt royso^bt 
mlerepKooe aM otftft dewai 


loouCiiy 


FptrainfaHDgbWtC sklllaln famaryaM special ieknob, bah 
SBvenJ UBipJeaditaDuc gintat 


Uw 


JagDii'iVee auifcaa? fca very )«unB «4iMkh u oplere eaetwwa 
of adf<<oncepb 


Look«T>UiS 


Fornsully lisdiapprt >QiiT)pia» 


K{£^Scc«« 


Hiis C4UBU19 aseicfdaa BteandovBfiayafo p>»illia taap ot 
GOMOM’liw softwan sudiH ProtifMi TovcA bapMvrana LlsU< 
coiKannisii on 6a GoncepiofaTTsval^aney of discovery. 


MAISEpnpsDS 


E)|l)t piopvuusenai covnan^ «td 6i(**t*ndiing> 


Pk<uk 


An early pte-nusibt* gaiw totyoiBg ctiildrertwfUt amra kvnirc 
djnk«jlt^Jetl:ieg(Macra*i diaplay entti pioiiKswi ihecMcepe 
kcyBoanL 


Meuiti^ In 


A sinulaUoe of istkadlng a removal van fullefftjrnikJKitHDa 
luase.Cooirol la through CKOueg irasimaocally corwisemaMas 
using QWEXrf or coocqH Keyboard 


PKntvPlu 


Pic«ire-siai:ine acDvftKs uaieg a rwce of loput dniees. 


PrepoMUKU 


ProdkesttaiBe ofprcgoaailoosOh by, beajdei ondemeoVv 
MbM «K> vW S(fif4( MliMoeA rfibeu 


Pngnownci's 

Tcolkiis I A 1 


Early utilines forfttecKigpmaaserMIviQ'is facilhaie 
ssotftsAot Geeaure pnaouL AIm mcluilasrouonei ibr image 

coii|ueuaos 




FkMHa aM popular agihitva •w^Tiocaau* wBtvO allu<*s 
anadaetateoseneQWEJ^TYorcoBc^ keyMardlo npd ta>i 


Scdflelft? 


Weaving kn 111 abon, boiUkg smcmces by tnaibera, vtauel 
BlfDuUia, oaily eunfier aad auemloA ^an soAivare usieg single 
witch or key^cmrd Inpoi. 


$itnpk vaor 


IK utwsofpRd 6e 9y. 6ca figure laannsad to prectiee uaeof 
neiaui a4actj*<aaf)d prepoalinna. 


Si\|kSsnii;t 

TniTirr&Wif«r 


Tbeserwoprognouenelilea cloUuaiig astfigleswiteb H lean) 
beiv Is pm consol wtO) Bv buiHing up a SBcne 


Sum; 


OriU lod pnciiee aoAwBRfataarciaeooilK lour cuka of 
oumbet. PtWksB are p waaed atsonaakally ai oa levels of 
ihiliO’. and Isdiyexpjataooo is availafiJe aa every aiagA 




Clastcfionteot beesoAuare fen ecncepike>t)oaNiouclt*$eeBSve 
pad. Toodierecsi Isik pjclurea or real objects lo tan •"! cotcce 
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Vpcb MtdJaAds 


Fwlf lafninipr^an* 


WwdwiKher 


Enable* cl) ildret) c MildtfieiresHiaifnpfewwd-piezles vid have 
at prViaiita la Oouoae-te ifM Oartem 


UvniasttC«p«, 1996^7 



i. OPEN VERSUS PROPRIErARY STANDARDS 

(d reCrubpecDvc review thit mge of guvenuDem^poo^oced s^ware was 
critical lo (be ddopooo tiJ infdnnafi^ aod conunuittcatioQ (echnology (ICT) 
IQ ooiju^t special educali^ but tbe broader school education community. 
One exaiDple can be drawn from the first verwa oJ tbe National Curriculum 
for England wfaicb sugpsted »bouId be able to "^cccslnict a simple 

story as a sequence oJ words pictures or sounds using an overlay keyboard 
or iDotfie'' <HMSO, I99(L p 45). Eight yean later tbe training standard for 
teachers required tbeo to know the characlerudca of talking word 
proceuon (Pepartnienl for Education and Employment. 1998) an early 
eaample ofwlncb bad been pioneered lo tbe ^Blue File' software. Tbcee 
eaampJea of ooo-tnditional input and output systems were only one aspect 
which ctmtinued m later practice. Another was the way in which 

mnch oftbe beat software was de^goed to be cootent^free or 'framework' id 
oatuie and conld therefore be q>pbed m many subject anas tfarcugh ibe 
provifioo of appropriate data fUea. Ibeae data filea could be Jevued witb 
teaching by thud pardeb and disseminated through educational 

eachangee Ibe critical factor here was tbe opeo nature oftbe atandards for 
tbe fries enabhng anyone urtereated to constmci new learning ^«TtipW 

Ibe battle between (npnetary and cpen standards has alinoat invariably 
been won by tbe Ybt govenuneot^ponbored BBC computer in Bnlain 
and other conntnea bsl ont to tbe PC platform The X400 OSI standards for 
email addresses and directonea knt out to tbe Internet Engineering 
Taskfbrce'a RFC 451 standards. Afplebe (2003) predicis that Microsoft 
having adtpted c^n XML for underlying file standard may shortly lose ont 
ID the competition with Linua and Open Office Richard Slallman has argued 
since 1964 that the term 'free aofrware' sbould be u^ aid wrote tbe GPL 
(General Public Licence) to the conditions clear Linos Torvalds 

released tbe Linna operating system on |7^ September 1991 under a 
modified version oftbe GfL (EUvIin^ 2003. p.206) The 'Blue File' software 
pioneered t>iit approach m the context of school educanen and adueved 
global unpaa 
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4. OFFICE-CENTRIC VERSUS LIBRARIES OF 
CURRICULUM SOFTWARE 



Ibe naton oi cittbroooi coiDputer iot ui mort rec e nt >en bean 
cofnpanaoo wilb the lOMgM embedded in tbe 'Blue File'. A ^ven^yea/ 
leofiludinal 6toJ> of coapater ase id Taamafuan primary cla£»reom 2 
r e vealed a diatiirbio|ly mcoctonous cUmdos tohwm t£e4 Using 
categonea eeubli&bed by a natiooal discusaioa pcoceu (FUicL 1998) 
ebservaooos were made by over % hundred pre service leacber^ each year to 
ivmi whieb of tbeae categDraa were u^ed by pupiJt id tbe claam ibey 
obsoved over ai least a two week period PublishiDg electronically or to 
paper was foond m a steadily incrvaang propomon ofclasrooma. However, 
commifflicaboiis and problem solving remain reatneted to a small 
ftwcnm oJ tbese cksrooma (Table 2). 

rs6/r 2 PfoporUM of ^Mty idinol chssfoomi wlwre popils were obarved ns^ag 
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Tbe rea Lilia dlubuaie a trend to conceotrare computer use in scboola to the 
lew basic soAware appbcations wiib whxh tbe teacher is lamiliar Tbis is 
olten nsed lo replicate acbvitiea ibst prevronsly existed in the curriculum 
making ICT (wlm infrestructure is uorebsble) a beada^be rather iban an 
euential. This trend away from a neb repertom of cunienJum based 
software towacds learning reatnoed by es^usive use ol a ba« 'Office' 
suite of productivity software can be seen as restrictive It may satisfy a 
pedagogical rabccale to prepare pupils lor the world of work but does not 
easily txanbiste into better learning in the wide range of subjects studied at 
adwoL 

5* CONCLUSION 

EICT is to transform the curnculnm tben teachers need a rich library ol 
software, eitfag through open sources or from good coUeoliona of on-line 
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leamuig olqecu. Opso »ouru pn^jec^s m Auslr^ ioclude BELTS (Baac & 
Leamiog Tcol Sa) spoitooipj the |uvmiDeo( as a ftw open source 
pv|ccT 10 tiial the luo of on^tane kanujig objects^ aod MooJle« sn 
^iirjahniijal couTst msiafciDsat byWo oscd ulcDSively in Westen 
Australia <01ivo» 2003). Bolb of ibw cac be fouad la Scunxfcxp oet» 
which boM ovo 65.000 coUabmtive »oAwaie projecls (Goeti. 2003. p 
)66). Tht opeo source oetbocl has beeo appJied to oiber jcuil veniurea 
iovolviog voluateers Pto}cct Guieabefg uses distributed proof^readiag 
wbereby maD> copy editois check copyngbi-free texts lor accuracy prior to 
dissenuaatioa (Goeia. 2003. p 166) The open source oo-Udc eatyclopedia 
^Wikipedia" was desigDed usiog open source wth-deagn software 
Wiki by Jiimny Wales aod his from 2001. b had 150X00 entries, aod 
hits to Its wch-uie surpassed those of the Encyclopedia BntaniDce id 2003 
(Goeix, 2003 p )6^ TV govemiDeot educanoo depaitmeol for the stite of 
Viclona m Australia spoasured a cotupeULioa for school studeats to submii 
open source educebooal software (Wide Opso Sotoce. 2003)» demunstraiing 
% coomitmcni to spreading the cooenpis through the education ofsiudsota 
Tbe f Federaboa <littp //www theleaniiagfedefMoo.edu au> is a 

youit veoUire involving governmeot ageocnes which is developing a ruge of 
oiKline learning objects (tx Austrelia and New (t is act the corrent 

iotentioo of the Learning FederiDoa to rtkase its learning object s as opso 
source cO(fe. redectmg the high cost of prcduction. It remaios to be seen 
what value these objects have as a market bccotpes estaMished for such 
content Chanctesisdea of such a "^^ 4 ^ a^y include bnguage aod cultural 
locahxatioa. aikl it will be onportsii to each objsct with apfscpmte 
pffnit ni the cu a totBer'a schjol curricultmt As on^boe leaniiog objexss 
becocne more widely available, they deouisme the impcraace of the 'Blue 
Hie' ccocept of fmmewovk software, where different data filcy are rtr^^ftrH 
to provide learning eapeneocee for different sul^ect areas However, the 
wet^browser and plug^iaa used to the l^nving objects do not ^^pcar 

Id be as flexible xn terms of loput and ooipui device rmge as the 'Blue File^ 
software showed possible 
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LEARNING WITH THE ARTIFICIAL SCIENCES 

A Paradigmatic Sfufi 
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Absirut' Ib f<rih>»s, »t kiok oto te lAttUfcniil Uswy ofDtxiMC Bdiciiio&. 

We jQidy (be faHtuai led epiMotciogkat a^eat ofte sUfi 

tj par%li|BS )• tfee ne*Bfe ined to coBstno disUBce Mmaj 
o^yKts. A glota] (M BMMisg eihiiBQve) covers^ o^ibe vanots *«yt o 
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sane &oa fla *((y be^iasiAgs of AnJkiil IaidUp*ce 
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1. INTRODUCTION 

Accordmg tu P Moegliji (2000), expert on culnsiil iodusthiilistttioa and 
(be compuierisalion of society ai a Pwikao Uoiveniiy. we bave totally kei 
nek of the objects we leanKd with lo the pasL and more geneially, 
<Ti mT"nni<aiin f» u) ediicalion. Ting Iks its long>leiin coosequences io 
Sdeoce: 'Mie bagmeotatioo and differeobaiioo of in tbs 20’’ 

century bave toadied a poiol wboe e^'orfcjDg in different areas of 

wbai used to be a field of sciSDCe no loogo uodostaod one anotbo” 

(Kmelev 2003) Moeglio wonders: 'Svbar wexe Ibe preouisors lo our present 
mulbmedk leanbng teduuiues?’ We argue that ibe eariy tecboologies 
sprang from Mao's iboughi at Ibe ill ter section of mathematics, 
physically manipulating objects, and human iotelbgeoce ilselfconstitule ibe 
foundalioos oftoday's new world ofeducabon Wbai is the nature oftfaese 
obsoktB educational enbbes and bow might ibey influence current legearcb 




36 



Coim T Schmidf. CctMr, md Cimsfcph^ CHoiju^t 



ifi tbe of DutaAce Leanuii|? Whatever the Tuftant imjbt have been 

(be pfobiesi m aay pedagogical activity k to instill ui ooe's atudeots (be 
Ui acqiuie koowkdte and thus the dfsiV^ to conuDimicate. Tt£ effectiveness 
of probleiD-scIvijig is (be Tnaift factor in tbe q>pTaisal of progress m sd> 
acieocg (a tbe graiD of (bought L ^ (1977) poiots out that it is 

importaot to expkre tbe uUelUcfvoi history of a domain oJ (bought for two 
leaaoDS, lo wnie soood history and to rational cboices The iDtelle^toal 
histcay of Artificial LnleUigence (AJ) — the core am of research uaed m 
iDodeni Distance Lesnung — musl be a "^aoo^elimioable ingredseat'' m 
cbooamg between alternative acMos for future work in such um of AL 
Thuugb cooputer s are not tbe only obfects we learn with« our 

intention here is oot to esiaUisb an eabauative history but to concenlrate on 
the aspects bavuig to do with ibe automation cf Man's intellect and tbe 
metbodology of evaluating duiaoce leaning syslemb. Even since (be 
beguunng of tbe new tiv<tVnTiiMTn there have be en <]uile a few changes m the 
role compuUng has ha d in educating people Desprie its mals and 
(iibulalsoQ& more people are OLcepong dob rnmy of learning. Sc be it But 
wben uunpanng with tbe precursors of 1^23 years ago we feel ngbt ai 
borne in speakmg abcul a paradigmatic shift in the use cf Machine Assisted 
Today« il would seem thu Open and Distance Leaning 
conuniiiiioes have allowed 'libertanan pedagogicsl atthiides" to Hounab Up 
unbi tbe very end of ibe 20^ ceofuiy, studies conceomiing on ibe 
relationship between hun^s and machines would check up oo tbe ^rcts of 
the cf(be public on (be insOtutioo or oo tbe f^cts ofcooputers on 

individuals But studying these welJ-deBned acliviiies is no longer d ia 
mode Wbynoi^ 



2 . SOME HISTORICAL BEGINNINGS OF 
DISTANCE LEARNING 

In onkr to anawer god other quesuoas^ we will need to establish an 
hislcaical vetting and talk about of tbe persooabcies mvdved m 

Artificial Inieibgence. educsMo^ and related fields. Kjoelev (2003) and 
McegliA (2000) recall i^^i ibe conung of fainting to ediuMoal iiutitifOOQS 
was as great a revofulicn m teaching as was (be advent of recent 
techno) ogres like (be Inlemet: one may attempt to say that Distance 
Education today only makes use of pruning m a novel way; however tbal 
would be scmewhai fa l se as it ako emplcys sound and images, a multimedia 
delivery which could well be calling out for multi-modal definibons of 
optimal learning activity and what (be word ^'Uleracy^' should now really 

TTiftan 
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bstrudjOfM] radio and television were i»h 1 >» more *>i»n «r"pV» 
re|>roducboos oJ ''boriog'' pcofcsson giving a lecture. Despite (be lailure of 
ra^ (1930s) to becooK a oobceabie (vecursor lo modfni Distance 
Bducaliot, televisioo gatfaeied 400X00 snidwts in 6500 pubbc school 
classroOfB in and around TnHi.-ma iKantt to the Midwest Program m 
Airborne Televsioa Inscmcooc (MPATI) oJ the Red Poundalioo (1960a^ 
later spio-oOs oJ this were Fiinejiinrui Televisin ^IV)r Closed Ciituit 
Television (CCTV) ukJ hstiucticnal Fixed Televisin Service (TTFS), b the 
laie 1960s, Universilies started readnng cut to bo(b oo-campus and off- 
campus populations (Jel&eys. 2004) 

M few pecfile knew about computers ibeo. speaking about the idea of 
ooovetgbg tetevisMo and computers would ceitainl)' have seemed a 
preposterous rhing to do But Che Internet did to be, and we could state 
that one of the prototypical versions of it was Campus Wide Information 
Systems — '‘online repositories for public-domain information generated on 
university campuses ’ <CBI). b (be 19SCt, aiaJ 1990s Ibe CWIS was 
envisioned as an bformabon space when university students, faculty, and 
staff could engage in electronic self-publisbng, retneval of enwse 
inJormabon, and have access to e-mail, onl^ library facifaties, the 

campus Phonebook, and other remote facilities. (.. ) Credit for the earliest 
CWIS IS usually given to CUinfo, deployed on Oclcber Id, 19S2, by Steven 
L WoTOna and others on an IBM oiainframe." The informaciwi 
there in bad Ibe goal of encouraging uniformity and the buildbg of mter- 
coUegiale information system lelationships but was '‘invsnaMy obsolete 
even before teadnng its users’ hands”. It did not really re|Kesenl educabon 
but it is an importanl precursor to modem trrrml bfonnation flow within 
ediicabooal instrruiiocs (mlranetAeAiraoet). 

Well before the early CWIS bstoiy. Maitiel Vivet was already into more 
advanced educational cxvtent in down-to-emib atuaticcs Vivet (later 
known for his ‘'pedagogical micro-robotics”) was one of the pioneers in 
using technology for genuine learmng in industrial settings His struggle to 
obtain Ibe appropriate computing equipment and bring "i»ttLi»nvatwM teachers 
m France to re cogmse (be mmts of automancaDy demonstrating (becrems 
and the inberenl pedagogical problem-solving nigbtmaies that produced 
prehminary thinlung material for his later expenencee with employees b 
micro-worlds that nr e tted iraimng (Vivet, 2000) The 'TjaBle" with (be 
mathematics teachers corresponds to the period between fais discoveey of (be 
experiences in High Schools usmg woodm computers for students to study 
lbs effects CO students' acquisitioa processes mi that of Fapert’s LOGO, 
thus between 1973 and 1$^ LOGO Vivet to demonstrate tbe 

pedagogical merits of manipulating ol^ts u a distance We oe convinced 
be put Ibe apotbgbr on tbe difficulty m many (Roblem-solvmi situabons: 
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chw resol all ^ fint fully cooc^oiL whicfa bioders (be pl^nuiioi of 

sctioiis ss ODf hhh troabJt 'Muif ' tte real world depJoyimu exteiuioo or 
li^s dppbcaOoo. Vivei to be dr4wmg ufb to Dreyfus' poiitioo in 

RW Computers SriH Cm*r Do (1972) tbet software, aot bsvui| (bumAii) 
eorpcnl eiasteoce, ocedi to coovey ooe if it is to help U5 understood whit 
the computer is octuoliy doio|. Vivet deurutisUtted tbit« by usio| reil 
pbysicol ob]ec& occmm sod eovironineotk ox by represeotiDi them it i 
distioce^ leonuof becomes esbiee. 

Another mijor piooeer lo tbe field wis J Self« koown for his ^'sotoiDatic 
teichiiiK" ui tbe Iw 1970s sod his student modebns for (nteUigeol Tutor 
Systems (ITS) m tbe lite 1980s. Goiof from lutomitic teschinf to stndent 
modelins constitutes % mijor shift lo focus. His ambitioo was to escape from 
ibe empmosm of ITS cesesrob by sdnntlmf ibst the buildini of in ITS 
system that wcrks implies adopting i ibeoretical slince takini into uccoonl 
tbe iuct tbet kiiowle<4o cannot be treated as informaiioo (Self. )99Q>. Hss 
bf^loof '^bde' from tbe compatatiooal towarda tbe cmcensb in Educational 
ScscDces milueoced a domain of study that shifted from machine^centred to 
human^entred design. As other infocmed writers in tbe and 1990s. be wrote 
simply of A1 M education and no longer of education in A1 

(n mentioning ^libertantt pedagogical attitudes" earlier, we meant tb&t 
with computer oelworts for learning tbe in<la&b learning process is not only 
vsnisbing. but leaniiog is becoming leas rmchrr^fm^ as there u no 
pbyaical rLaixfintm o which to conUim* studsnts AM^nty^r€cttd study 
has enabled giving more constderatioo to self^initiaied acUm on tbe part of 
ibe studeni In explonng tbe various stages involved in acquiring tbis. we 
wisb to estabhsh a prospective epistemology meant to encapsuiate tbe 
redefinition process with regards to suitable learning procedures for tbe 
curreot wortforce and to envisage renewing tbe fn&Anm^ of wbat it means to 
be bisate/ilbtenre Tbs is all tbe more necessary in a field that has barely 
tdeniiAed itself (Sbale. 1988). Tboe are really tbee aspects lo tbe 
paradigoiatK shift we wish to discuss, (n th\t seme, we could even speak 
about three paradigmatic sfaifta^ namely meibodolopcal (Shift no. )X 
political (Shift 00 2) and episiemological (Sbfl DO 3). 



3. SHIFT NO 1: METHODOLOGY FOR ANALYSIS 
AND EVALUATION OF THE EXISTING 

Compute remediated distance learning as we know it today has existed for 
about a quarter of a century In tbe early days, tbe community focused on tbe 
beat posibie computensabm of tbe system with an to nploctAg tbe 
teacher, as can be done witb televisioiL Tbis initial approach had limited 
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5UCCW. Little by btlle« the conuDuoi^y blurted to lexDlefmte the (baiDu) 
iDdividual loto ibe beait oJ ibe systenL Preen dimply techiDcally^orieotetL 
die tysKem 'Sou>4ecbiucar\ and ibe ftial has shifted freen iTpl^iDi 

bunuin activity to ouistmg activity. A majic leescei for tbe 

metbodoloiical paraiipsabc bhift m queraon la tbe social acccpCanue of the 
World Wide Web. (u appropnatioo allows usm with their own 
and cofutive akilla to tbo step towards usui{ cooputenaed leaniiiif 

eovuunnienb. It would Ihur seem tbe botb of tbe Intemei bu rendered 

e«leaniio| look famibar for UusfonDuii tbe oalure of loten^Ocos from 
/^Knon^machijie to 2^Mcson(a)-person(s) with, and tfarouflx machijies. 

Kfiowini wbat tbe user ir ^iq| with tbe machme is compalscry to 
studying tbe effecta of the marh^n^ Selfs eipeneoce shows tfast we have 
been V-aAn; tbe learner away from ibe heonsbe aelf^uiiliated leaniioi of the 
past to cnoteats id wbicb leanuDg becooee a fuU^Oedged aooal acbvily 
()99^ knowledge beiog bandied m tbe former situation was aiabc 
(cbj^ctMsm), and m tbe latter situatxio. it la becoming uunaamgly dyoamic. 
Tbe '^paradigmatio appellaiicca" that J. Self aangns here are ccvtmcrtvssm 
or even stu^tioftism (1995). Ocbcia would say rhai ^ have entered tbe em 
of iwroctiof^ism (Caelca 20C3) Id whicb tbe liLeoeas of aitifieial and 
aatonl ageota play aimlar — or even identical — rolea m commumcstion 
Current leamini tools being developed and tested locJnde oer^rTS. 
Computer-supported CoUahurUve Learning (CSCL). Dsalogue Systems (D. 
t jiCTah e/ al, i99Z} and Collective Acliviues in a Leaming Context (CALC, 
cf. P. TebouDibne r/ oL 2003). This Isrter type of appbcatioo efmsrcfpnmr 
merely provides tbe learner with a whole line of communtcation spaces and 
a coo^lele toolbox for learning fts advtxatea purposefully to tiae 
fnifumoUst dirtcftvUy to encourage learner integration into group projects. 

Obviously, accessibility to mformsiton catapulted cducadoo into 

a new age, but tbe appropnatioo of leiimologies by society can be 
accelerated if we learn about the needs of a learning group lo know 

the user and bis needa» or having ao idea of wfaat be is doing is not always 
posable wilb today^s lesser defined leamtng aclivitiea. Inversely, we bave lo 
be able to psedici the use of cotain lecbniques 00 tbe computing aide cd tbe 
equation. Tbe advancement of computing techniques also yields many 
combinalions of look m CALC enviroimients. Tbe first 

corroboration we could make between ibe technological and sociological 
dtmeiiiions concerned is rhai the causal-type analysis of tbe btkavicuriit 
project has a huge blow As a maSex of faiX it bas be e n watered down 
to mere theoretical posturing on tbe ^npart of usachmes on society md tacr 
vem. 

E-learmng research evolved in bglit of the rcibults obtained Tbe eOecls 
linked to ibe functional vision of tbe machine slowly gave way to tbe 
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diJficully oJ uoliDDf vmibW id a causal ftiaboiL Tbe <jucnoo is oow 
kadiiig tbe iDveatisabcs is cfukouologtcal s nature Wbat are kaneis 
rcallv doiDi wiibiD tbcu leanuDi eovironiDeol^ Of tbe msDy d e vices they 
have St for lesrDui|« wbicb odcs are they uaas and bow? And tbus« oo 
tbe tBchfiuiofy side of tbe relstioabhip^ wbicb types of tools are beio| 
by devdofKTs ajid why? Our bistoncal ssalysts up to tbe 
intruductioo of CAlCs paiDts tbe conieit m wbicb pedagogical 
divecuficaOoo has siDce set m Help oeous^ FAQs^ cbais^ focums etc. ssd 
other geoeraUy good '^eacuies^or^act^gettuig^dowD^tt^it** have beco 
iiUegrated oto the task of leanung hrcourf we wanted leanuDg to be co tzie 
collective ooce sgaui We behove thai tbe tbeoretical evuloboos id the use uJ 
cunjputers id educaooo and ibeir OKtbodologicai unpbcaticiis coiDe Iroo 
sooety^s prcpcDsUy to learn differently id differeol epochs. 

QusliJyiDg group eapenence is beconuDg urgent Whea ose looks at the 
pfoces iiartiftg ID the 1970s. it ss clear ^^^^i ibeie bas been s geserai 
paradigiDstic swing froo ^1iey» locdt at what tbe computer can dof' lo 'Svhat 
IS tbe learner up to^ Tbe quesdtai of tbe proper methodological asalysis to 
employ must aocoont for tbe soao-techmcai coofiguratiuo of tbe svstem and 
work towanb one that is upUmai lor tbe leanung community Tbe fart tbal 
we currently use compulensed group learning enviroDmeDts sbows tbat we 
should oot rely oo snalyas ^>piDacb&5 any longer — ibose st 

measuring learners' performances — especially wbeo using CALCa. 



4. SHIFT NO. 2: DECISION-MAKING PROCESSES 
FOR COMPUTERISATION 

In 1995 1 Self ifrestioos about tbe nature of knowledge thai 
(nsuppose an operiOooal delinilion of computer bteraey. He also slates 
thai o%cr and beycod AI in Educabun^s goal to proiDote compulerisation in 
the laowledge socMy. it should have ^bruaikr aiosb lo develop ethical and 
moral values^ lo imftove attitudes to nurture better cituens. and so cn". He 
might have been indicating a general societal problem linked to education 
iMlf. 

Could them be something wrong wiib State^preacribed leanung 
pogrammea? People do not only wish lo have more control over ktFw they 
learn but yvhoJ they learn Ibey have had a taste of direct control with the 
Internet. i.e serendipity, or tbe educational virtue found in freely wondenng 
trom leat Id leat as oul by S. P^ert (1993) of tbe MTT Eptsttmolc^ 

and Ijamtng Grot^. Ibis opens tbe doors to change whseb breabng 

away from the tradnionat institutional values of leammg. but this change is 
slow in coming Papert wntea aboul the design of school and statea that "the 
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possibilicy of fredy etplorug worlds of koowledg« calls into questioo the 
voy idea of ao admmist»ed cumculum” <a lypiaUy stroog AoKcican 
propositiofi). lUeracyfisr oU types of programines have geserally implied 
rea^l. wnciiig, and anduiKUc, bui (be new surge, with ebe be^ of 
co mpute K , mullimedia gyUcalions and oeSwaAs should evenfualJy otodify 
(he very deEniboo of Uieracy Vladusir Kiselev itceody spoke of crealiog a 
new 1 ‘Atf.aeinrni cootesr 10 combat aoti-uidividiiaUstic atliludes and of the 
necnsaiy o(Nr* LU^acy due lo new social md (be new world 

around us. without really being able to say wbai *'New Liteney*’ meant 
ibe UNESCO Summii, December 2003). Nooelbeless. hu idea of (Romotmg 
traiBversal <‘»iittranniiai content by pulling (be ^^nphaBu on the less 
materially speciahsed disciplines (Hisioiy, Aits, Law. Philosophy, etc.) in 
order to the sooal nature ofibe human being :md augment the 

balance of the individual comes as a change m awitnA* icn years after Papeil 
accused (be pundits of ibe ^ucaiional Estabbshmeni of oof wanbog to 
recognise ibe cmsequences ofibe progress of lechnology. 

Tbe big corporate players in America followed by those m England were 
Ibe first to uo^rstand both (bat technology was sprinting •be-ad tod that 
Ibere was an importanl need for the iniemal e-leaming training for ibeir 
employees Slarbng m the laie 1980s wi± Motorola Umversity (MU) in ibe 
United States. Lioyds Bank, Hilton Hotels, RoDs-Royce and IBM used 
‘'(rained career conches" to help employees eatabhsb tb^ own "clear career 
progiesson pathways". A form of "watched beedom" (bal represents direct 
cciurol Dondbekss The public services am omo Ibe idea now: 

Aiuona Government University (AzGU), Bnlisb Telecom Academy (2001) 
and (be National Hsaltb Service Univeraiiy (NHSU, 2004) jusi to mention a 
few, (he last of which will be ihe largest in England (Cottee. 2003). In 
Emce, (be Nabonal Centre for Distance Education (CNED) has been bghly 
im i UifUNi along with (be Munslry of Educabon in developing e-leaming in 
(be public sector with the creation of "digital campuses" (CNED. 2002) 
ijibougb u would be to Ibe detmneni of mastering reading etc. cxsnbal 
ann-uKhvidualisDc annides could be a good pretext to adapt the recent 
proposals from the AI commumty. that is to increase development of 
learning through (mulb-player) gonc-plnying lech/uques. For the bme being, 
this approach has a rather ccmmemal flavour as rt targets high-level 
corporate decisico-makers. but we feel it is wmtb pubbc assessment 
procedures as it does encoirage the remedy of socraUsing 

Look at (be biatoncal process ofmoovaboos coming to support Distance 
Leaniiiig We went from audio (ext flow m the radio (fadue) through TV 
— mainly viaual and audio text flow (success) — to mulbmedia mulii-texi 
convergence, meaning visual, audio, plain text plus anirrminrK etc (strong 
mlegrabve progress and very bgb acceptance) What has dns to 
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»ay dbiMt the oa(uie of (be mstructional te^l tod^y^ Aod cbe type of bleracy 
we are deeMsduii of our students? Tboe are perhaps other chanies oot too 
Car down the rwL 

5* vSHIFT NO* 3: AI AND THE IDENTITY OF THE 
LEARNER 

Hard AI coayOtutes the earliest pUubible pcenuae for ITS, CSCL aod 
CALC TYe diverse aspeA of Herbert Siimn's mteJIecUial UCe may have 
been to cooe tOfetber to lonn 3^ MiHenniuiD Distance Educaboo Id 

any event be was a ^beavy^Kber^' with his ^big' predictions Ibe penod of 
1952 to 1958 was a fast one for H. SimoiL be mei A Newell at the Rand 
Corporation in Santa Mostca California and focused bis attention on tbe 
theory of (aiDes: in Au|usl 1956 be automated* along with Sbaw aod 
Newell tbe very first tbeorem prcving process Ubiog an esamf^e from 
Wbtehead A Russell's PrvKtpio Molhemonca: he anidied A. de Groot's 
theories oo tbe psytholcgy of chess playing (GobeL 2002) and by I95& 
Newell Sbaw and Sudoo written the 6rst computer program to play 
chess. In his 1958 OperctiMs Heseorch article wilb Newell be predi^ed 
tbsi 10 ten years time a computer would llie world chess champion 

Tina did oot happen »Ltually until 40 years Itter 

While waiOog for the triumph of IBM's Deep Blur over Kasparov m 
1997* lA diversified, (n tbe ?Qa> EL Scbank was nnplementuig "scripts" — 
frames for stereotypical social activuies — to Uoguage io special 

purpose niKTO^worlds to deal witb common sense laowledge (te ordering 
food ID a restaurant). However* the goal was still like tbat of SimoD's* 
feackwg itaicAt/irr to "*reosM** hke Amnoru* one could say hu scripts 
dea^iSibed gam^world Praisenily* tbe quick evcUitioo of work oo 

pe-set ficDve situalions has caused onportaot AI figures to climb back oo 
tbe game^playing baod^wagoiL (o tbe Introduction to Preosky's book (20011 
ooe will ootKe tbat goss aloog with tbis idea* though he would have 

dooe so already m 1995 (c/. Shift no 2) And Scbonk's 35 year-long 
ewkavours id pescnpive scemaiatm have also been ceLOoverted ov9 
to*., yes* DkUDcs lerong thicugb Pkymg Games (2002). 

Today's workforce is changing due to tbe ubiquitous oatore oflbe digital 
Tbe idea m tbss new AJ for acquiAtioo purposes^' is to make use of the 
oewer oon< 0 Qfonmat min^seis we find id hberal eoterpnse m a lurrative 
way. Company CEO's are un^ccubtomed to the nature of tbe skills and 
knowledge of today's youth as they do not generally have a high literacy rate 
^^ccoxding 10 the tndibcoal defimOon Human Resource maosgers have 
nevertbeleaa reabbed they present the specific pctenlial of becoming tbe 
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fuiurc straiegy-builders of (heir finns. Could ibe aareor oftiimiog 

coTporett e-leamiji| enwoomeois into ioc4g for socialsMion and fun be due 
to SifDOo? He wu involved in admmiscabve bebavumi, decBOD-auking, 
human psychology and the firtt ganw^layiog applicanofu of A1 He wu 
known for saying ‘'play with your knowledge and explore the unexpected 
cxmoedlcQs”. Even if be did his own uoexpect^ ccooectico on (be 
ampUur would m distance educniioa and 'forget* to (be 
prediction, A1 as ibe foiiodatioo of e-learuog owes a lot to his advancing 
knowledge in a topic of interest dial has uimniaifti research for half a 
century. 



6. CONCLUSION 

In light of these three sbiAa in (be history of computers m education, 
future petsfecnves m ibis young field of research should foais on inter- 
learner relations now (bat learning wbilst exploring Otberfaood has breome 
paramount lbs first shift shows (bat it bag becotns blatantly im pn^ihif lo 
bnk aD the effects to thetr cxtrrespoodmg f-ang*-* in higb-fiiocbonality 
environmenisi new methods are necessary forCSQ. applications {cf. Gwier 
A Sebmidi) The second sbiA dosonstraies (hat new dynamism in promoting 
transvosal knowledge aca^iusitioo has found a place in iotemalional policy 
wnting. One quesbon may rest unanswered for the reader, particularly with 
respect to tbe dnrd shift Can we mamlain tbe idea of paradigmatic shift if 
(riaying games started and endfd tbe historical peocess ^(be AI Sciences in 
education^ Or has Al taken us round full swing from ciKSs-playing through 
emulating serious-tcoed ceursee on tbe btemst and bach to (dayful activitKC 
in virtual dasses (le. two shifts)^ We believe we can ii because 

there is a fundamental issue wben iicomss to (be pedagogue] objective. wAo 
IS acquiring (be knowledge'^ Htmtins rtachwg machines to play gomes has 
grven way to vrurg networked aucAcrcs to leach hitmanu But (his should not 
come as a surpnse as, halfway down (be road to the New Millennium 
Diataoce Edocabon imbabves disetased herein, a Socio-Psychologist from 
Harvard sent out a ‘Iremor signal’' to specialists in AI trying to teach 
machiofis to ’think' lo speaking of tbe computer’s physical opacity in 19S4, 
S ’Tuikle that '’the computer brings out more than it 

determines it. (..] The computer has becom e 'an object we ifaiok with"' 
This ccurespccds roughly to tbe period of tbe beginnings of ITS Since then, 
we have to think rhreuigA this object in order to play and 

communicate wUb others. And most importantly, sioce tbe days ofradio- 
and televBOn-siqiparted distance leammg, our intellectual bistory has lau^i 
us dial, whatever to distance, learning must be made fun 
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EIGHT SIGNIFICANT EVENTS IN THE 50 YEAR 
HISTORY OF COMPUTING 



T.WiUwmC«le 
T ViUumOtk Aitoc^s. 
B^HMe^aatcom 



AMmct Tbe tiisitfr td fpcpumg u Rtaiivdy abed ccofarM widi ibai td aay ctbo 

ana of biiau kaowladic, M ti «m«. ca^aRfin^. oadkiaa, kw. tf 
«f«*iwn»g Ob Ike otberbaad. ifea dovetcfOKBio^ifee field Ua boa BB«cfk 
led coapudaf luw occepira a pMtdOB as a major 
pciBOBB, amqcr kcet cfiMsiry aade bedf ofkBowledge w M<bseeiBiMied 
a iuonucea aaJ laed • bopefODy ■ a MrAi to maakied. 

To hare a boaJ pespcdiva ob ibe bisiEry c^coopiiug to (be pip c e w 
cjedDcaocc, it la is/ormaUvc torrva* like a fifty fear pnod aed 

to idauify da taally sgaifkaBt encti »bKb bave paid a ailor toM m 
developing coii|M)tisg Mcbeology as we m a and use u at (be fieocet «»(»» 
Tills poptf li iuvttably sot^ore, bu( is MnM ce tbe autbor's fifty year 
invofreaset on tUternt levels aed a difteeM fvoB ol ccunpaiong Ibe 
BQBber "eijbr" is ebenes. albeit arbinnJf, as a ifiprcpiiatB nuanber to a 
subject statb as coiiiMiung 

Key weeds CoofHiOBg: SigBifkaw Bvaata. SO yasra: Svead peograo; PeeilB ccea 
OKflsey Higbei Ib'cI i^fif ■ Dm: mapary: (Bbl5ysinibi360: Data bme 
mans^eaiund Pernieal cciDfUirs latvw 



1 . WHAT IS COMPUTING? 

Tie tenn '‘cODputuii*’ is interpreicd io tka p^kt es refenug lo "ibe use 
cf sieved program coaputevs”. Soob may see ifais as restiiclive m ibat ii 
does Qot oiver ibe use of purpose buill etectromeebaiDcal aod electrouc 
eompuiers (hal preceded (be devekpmenl of the slaved pro gram elecvrocuc 
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lyrmpnlyT |o 194& ll HOt COV9 ifafi US6 of ACCOUItUlf ZUCbUKt wfaict) 
u^y tfpie iMUL "^progMDiDed" by die pluf boeik Ooe csd 

evcD lodt furtber bwi: m ^lod iota a^rf^nitni die eariy im oi 
HoUenth ivb thai wm 6nl lued in the 189Cb. 

i EDUCATIONAL IMPUCATIONS 

Most fields of tawwledge. whicb have m tvcryiay practical 

HpplicaCica have a much loo k er history ibat of comptrtmg. Wbeo 
sHKfcola aie Uu^bt about amh fields^ eaposue ta the histoiy of Ibe 

field li aliDOst nutrviAhw y Sicuficaot »»MTTTpW are artibtectufe aod 
QiedioiDe b is opeo to qucshun wbethee the apeni on dos teacUof 
diDuU be <Eie boor cr 50 hours Tbe aim of the leethiot of aoy field should 
be ta pul ibe practical knowledce ui the asaocialed course into soioe of 
tefliparal context 



3* CRITERIA FOR SIGNIFICANCE 

lUs paper ideotiEea eijlit eveots by the audu to be sifinficaiit 

T\a reason for aeiectiog ^eifhi'' is that eigbl is lo itself a significanl number 
in the essentially buiary wodd of cooputiog. Four would be too few and 
aixleen would be bo many Seven was popular id eady daya» fee eaaiDple 
when the aeveo wooders of ibe ancient world were defined 

Ihe concept of aigntficance b important hoe. A significant event is 
regarded basically one wfaicb t^d a nujor and endunog in^vt on Ibe 
practice of computing ll changed ibe manner in wfaicb cianputers were used 
and the evidence of the change lasted for a period. Ad event 

n^y possibly have (o be assumlaterL ll may posaibly related lo 

two or more smular piecea of work involving differeot people, lakmg place 
m differeot parts of the w wld^ but crrileclively over a restricted penoiL 



4. EVENT 1: STORED PROGRAM COMPUTER 

Witbio this framework for signtficaoce, tbe first qualifying event was the 
fim nmfwwnv of a uoTed fTograiD 00 a genenil purpos e computer. Prior to this 
events it been possible to store m a computer, but the 
wfaicb were to openiie on that cbia were ertber built-in ekctn^mechamcally 
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Cl eleonoully. sod to die ccmpaier t plug board or by 

wiUa| dials oo ibe compoteT. 

Tlie first nmniog of a stored program cm u (albetl experioienlal) 
compuier is widely recogDzed as haviog lakeo pJaro ai Maochesla 
Univoaiiy in June 1948 [1]. A program was keyed into ibe compuieT lo 
evaluate ibe factor of a number. Ibe compiter in quesiioa used 

rjtiK<¥i» ray rube siocage. widely known ai ibe as Wilbams tubes after 
loveotoT ihe laie YC WUhams. Ibe mveotion ofWiUiams tubes as not 
m Uself seen as a agnificant event these were very rafidly 

aiqnseded by femie cores. 

Ibe omqMler was no ibao a prototype. To celdiiae the 50* 
annivenary of this event, a working cepbca was bult and is on display in die 
Manchester Museum of Soeoce and Tetbncdogy. 

In 1949. a '‘ajnpkte’' stored program counter known as ibe EDSAC 
was into use al Cambridge Umveraty to provide a cvmpuiiog service 
to Ibe umversity. 



5. EVENT 2: FERRITE CORES FOR MAIN 
MEMORY 

Tbe acnval of ferrite core atorage in die and 1990s is seen as ibe secood 
ajgoificaDt event. agnlTtcant eveiiL Ibis technology was soon widely 
adapted as fast storage for computers. It was leimgiaaed as more economical 
and more rebate frm such alternatives as cathode ray tube storage 
(WiUiam’s tubes) and meratry delay u^ed in EDSAC. 

Seme of the work oo axt memory was caoied out at Harvard 
University m 19*9 by An Wang P]. At nearby MTI, Jay Bsnester, 
working oo ibe Vibiriwind project decided lo use femte cores rather iban 
William's lubes. Tbe i»«<^ were alie^ known to be temperamental and 
umeLaUe AnWang was not granted a patent on ferriie core memory unbl 
1955 by whiob it was in use in many places IBM paid Wang miiiinnt 
of dollars to purchase tbe patent rights 

Tbe avaJabihty and uiJeed the econooncs of ferrite axes were helped by 
the availabibty of cheap labour m Ihe Ear East for assembly. Another 
^vantage offerriie cores ova its ovals was diat ll could reiam iis cccleots 
indefinitely wtdiout power. 

Before leaving die subject offerriie axes, it is unpoitant lo note that Ibe 
concepi of two levels of storage - one fast, Ibe leas so • is a very eady 
and basic concept which is still totally prevalent texlay Ferriie axes have 
been used for logb speed memory, whereas cheaper allernativea such as 
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sab»equeoUy rutstiof beeo u»eU for whal used 

l^^ be called 'Widog store". 

6. EVENT 3: HIGHER LEVEL LANGUAGES 

h the early d^yu pTogiains had to be wntteo usiog the set of 

msiiucbuiis ur the comptiteT itself used, curnnKioly referred to as machiDe 
code. There was % gr^lual evolulioo &oxd this way ofwriluif procrams [4]. 

Ihe IDIIU3 sleppio^ stooe was a symbobc assembler laopiage. Ihis 
allowed ihe machines mstruclioos to be rejdaced m aprofiam by kmd 
of moexDOfbc name, auchas ADDforanaddidooaiuJDrV for divide. Aitbe 
hfw Ihe re^uuement to refer to data by osiDg the macbme's own 
iDtemal addressing system was replaced by a facibly for ideolifyiDg data to a 
prjgrani more symbols siKb as X Y nd 2^ 

b is unportani to note ibat die I99(h and emly 1960a. acieniific 
applLalkins and commefual (or btsineas) applications were treated as very 
separate DiHereot kinds of hardware aiuJ suAware were used As a 

re still of this two separate seSs of higher level languages were 

developed 

One the Autocode was developed for the Ferranti Mark 1 

at Manchester Umveraity by ILA Brooksr and first demonstrated in 1954. 
Because the Mark 1 a magnebc drum at its backing store, it was not 
necessary fox an Aiiocode prograiUDer to bolber about transfemog data 
from one level of memory to the otb9 [5]. 

FORTRAN (an abbieviadoo for Fnuik Traoalabon) was developed at 
IBM between 1954 ami 1957 by John W. Bvkus for die SM 7CM [61 Ibis 
machine used magnetic tspt drives for baclang storage which was a strong 
reasm for in» linlin; in PDRTRAK, ibe staiemeots for reading writing 
data bsSweeo the core dure and a designated tape unit 

ALGOL (Algofithmic Language) was abo developed during the 1950s 
and IS ibe result of dedicated work by many people m many places. An eariy 
effort was the Michigan Algorithm Decoder later ALGOL 58. 

Iboe wasalsoanALGOLdOandan ALGOL68 ibalwere the focus for one 
oflbe earliest IFIP Working Groups. oanielyWG2.1 [7]. 

On the ccositfrual three is also a list of items of early work. 
One of the earheal is ibe legmdary Gm Hopper's A-0 compiler in 1952^ 
followed by ARITH MATIC (1954). MAIH MAHC and FLOW^MATTC 
(both 1955). Ibese were all devekped while sbe was at Remington Rand 
Umvac. 

Tbe US Depaibnenl of Defense (DoD) had a mayor band in tbe 
developmeni of commercial higher level languages In 1958. DoD was a 
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major force behind the formation of ibe orgamaaboo known as CODASYL 
(Confamce co Daia Systems Languages). Tie initial aim of this 
otganmaucD was to specif a r^rnmnn Business langisp which '-a me b> 
be known ^ COBCM. [8]. 

One early aim of COBOL was Any acxountant dwuld be able to 
read and write it. In facL COBd. had a tremendous influence on wbai was 
la the »"*■ called Buansss Doa Processdng. 

Higher Level Languages in general have had an enduring m 

computing, but it would be exnemely difEcult to point to any speci& paece 
ofworfcas the significant event. 



7. EVENT 4: IBM SYSTEM/360 RANGE OF 
COMPUTERS 

Ihe fourth evem was imeaii-H by an announcement in Apol 1964 [9^ It 
lead to the bringing together of ccanputers for scientific appbcoiom with 
computers for busineas or mere broadly administrabve 

^iplicanona. It waa Hmi» before the first IBM Systm/360 computers 
were delivered. At that IBM had about 85% of the overall maArH with 
ibe remaning 15% shared by seven otfaer manufacturers. Hero, there were 
frequent references at the to '7BM and the seven dwarfs.” 

Pnoc to this event many larger corporatioas were finding it necesaaiy to 
have both a scientific and a >a>gin^ «naftiini» lypioaDy in different 
departmenis of the corportCioa. Tboe could be oved^ in peryberal 
funcbona such as card punching and printing 

In addibon to the hardware, IBM ako aniwamf^ ^ operating system, 
namdy OS/360 which could both i«'vk of computing. Tbere was 

knock-on effect co the compilm used to cooqiile preWously disparate 
languages such as FORTRAN and COBOL Both of ih^ needed to 
mpui from cad teadera, output to a printer as well aa input and ouqwt to 
mapru»fif tapes. Tbe systems software pce\4cusly (ailoced for the compiler 
was if) a pan of foe <Y-*r^Hng system the data mana^ment 

system. 



8. EVENT 5: DISCS AS LARGE SCALE MEMORY 

Tbe fifth significant event was tbe devekfanent of discs as large scale 
memory. Ibe assnultcion of this tedmcfogyio^ quite a bmgbme. Tbe first 
computer to include a disc drive was Introduced IBM m Septonber 1956 
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(10]. Ibe cgoputer wu tbe IBM M5 RAMAC and ibedUc dnve wab tailed 
the TBM 350 disk drive'', ll hud a cap^bJily of nulboii 74at cbarvters 
(4.8 oe^abytea uog cmmpurafyjartoii). 

b IS outed m pasmg tb^tbeccmft ofhvo levels of attrate (also called 
ipemory) k one that bas bseo part of ^*jwnpihtig ^rww the eady days and is 
bHU to be fcMod m today's peisooal computers Early cufoputers used 
u^^iMc dnims and t^^s. Dists had the advaslace over dnima 

they allowed more dais storage lo leas physical space. Tliey also the 
advantage of waa somewhat misleadmfly ^"random acoeu" 

based presumably oo the IBM RAMAC dsaiguatioo Uns tennmoloisy sooi 
uue cmecdy '^diieol 

Without esanunmg Ibe factors in details one can only absume 

that magimc tapes survived as as they did for reasons As 

biger problems were tadJed id both scieniiAc and busmeas coropuliDg. 
ibere was a need for retammg larger vduines of ttoied data m cufDputerued 
fofni 

However. il was during tbe 1960s d i Ff* begD to wide spread 
acceptance. One of the roain problems was o^hiog effer.<ive use of ibe extra 
ffmmqmi over and above ibar provided by tnapn^rir tape files and tbe 
seijusotial (ffocesing. 

Ihe Sequential Access Method (ISAM) wm onaged which 

matk il poasible to aucess a bingle record m a direct acccg storage devxe 
(typcafly a disc) otbsr iban by scanniDg through n^y iR^ords as would be 
necesary with a i^pe file. Eilber an index wa mainr^ina»i as m 

ISAM» or else the ^ysiual addrebb ol ibe re^Ad to be accessed could be 
calculated fioux tbe value of its key i tet n 

9, EVENT 6: DATABASE MANAGEMENT 

Ihe sutfa event wab the evcdutm of data base technology that 

iteeU was by ibe availahility of disc stinge With magnetic lape 

files it was oeceuiary to scan sequentially ibrough a lape to search for a piece 
of Wilb a database lUed oo a ^ h pr. U posaUe tojump from a 

{Bece of data in one on the to a piece of data m aoodier 

locaOoo Ihe early pioneering work on dns was started m ihe early 196Cb by 
ChmiAps BachfDas working at Genoal Electpc. wfaicb at ibai was a 
computer n^ulacturer However, the acceptance of tfars lechnology took at 
least a dec^e and was a major discussion point dunog tbe seventies. 

ILk twman was the 6 m to dial 4igi^ pTOwled an exOa 

dimeoaioo to be explorted wben sioring and retneviog business records fiom 
volumes of business datis He developed a software system as early as 
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1963 called lolefretcd Data Store (IDS) whicb m oo die GeDoal Ekonc 
225(1)]. Ibse was clearly a need Uj ^aixea^ ibe data stored m ibe leoatk 
Mrieved. At ibe GE was uiioc & lancuage called GECOM as GE 
voaioo of COBOL bad ool yet bemoe available 

Tbe future of IDS was stroofly oiflueiiced by tbe indurfiy wide 
amptaoce of CCSOL « ^kve^wd by CODASYL Id 19iM. US Steel 
persuaded die CODASYL COBOL LanfuagB ComiDittee to inveadcate ibe 
uiduuoD of tbe IDS concepts ioto COBOL Hie i^TOup charged with this 
naptnstbUity was untially calkU tbe ^ PrsxtsdDg Task Force but ibe 
Udine was changed lo May 1967 to Data Base T^Grot^ (CSTO) (12) 

Ibe DBTG speuScatnor were widely mplemeoteU aruund tbe world by 
oanufiKturera of the but never by ibe world^ s JoouDaDi uunufacturTr. 
namely IBbL IBM adopted lU cwd approach called Informaboo 
MsDageoteot System (IMS) m 1967. 

Id 1970. an IBM emplcyee. ibe late Edgar R CodiL published a 
paper [13] oo what to be lecogmzed as ibe relaDo^ modd. not Id be 
confused with tbe DBTG's oetwori model and IMS^s berarUiical model 
Ibe seventiea proved to be a of debate over tbe relative 

menls of ibeae three models. Ibe debate lords pl a cy in aimog 

pcatCjCKJuera wbo reoogmaed ibe io^KirtaDoe of ibe ngbt decwoo on 

bow to structure and ibor employers^ all importani Tbe 

relational model is tbe one which has endured and it u tbe fcr tbe ISO 
SQL atandard lltel all current coGonertaally available database owDauemeol 
products claim ^wvl ofcoofbnnance 
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EVENT 7: PERSONAL COMPUTERS 



The reveodi event also toih place ow several years [)4] It started as 
eady as 1975 with tbe availab^ty of bts horn which it yourself 
could build a aiafl personal computer fcr ^h nr own ise. Tbere 
were n^y significant developments between 1976 and 1981 by 
sta^b as Apple. Sinclair and Otbmtt. 

HowevG. it was m August 19S1 that IBM introduced tbe [BM PC. h bad 
a 1$ bit CPU (based on an Intel 808S chip), 16 lalobytea of RAM and two 
Ooppy drives, h with an operating system known as M^DOS wfaieb 
Its bnpleineDter. Microsoft. pcrst^Jed IBM not be an IBM exclusive. 

Ultnnately. this h^ a eS«;l on IBM^s on tbe 

bufgeoning personal computer industry. 

Tbe persoftel trough! compubog out of ibe office and rMUfvh 

ceutie ibe borne and did more tiun any odier event of the cited 
here lo 11 * 11 ^ 1 ^^ awsteness of computmg 
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11. EVENT 8: INTERNET 

Pioally, Cbe ei|hib eveot is the devdopmeDf of ibe loiemef (15]. Tlae 
abiliiy <»Triigny (ku acTos dodicatol dsu links hadbc«n 

possiUe fen same liiiK, bur ibe avaJabUity ofpersoctal coopuien, coupleil 
with the ikamaCK reductioo m ibe ast of tedecommumcabeni oapacUy 
mfani ihni ii tochibcaDy possible for two bdividuals oo differeoi ades 
of ibe world lo dJniiDumcate wiib each other by elersronic mail 



12. CONCLUSIONS 

Tlw sdeciion of what Cbe auihorconnders u> be Ihe eigbt most sigmScaoi 
events m the history of compuiing is inevitably subjerfive aid surely 
eootroverslsL 

It must be emphasized ibac the wyn»nfi» m wUeb ibe events are 
presented io Ibis paper is *‘quaa-temporal”. One could posably argue for 
excban|in| the o^5er ofeveots 4 and S. The omusioos of the evoluiioo of 
operating systems and ofsibcondups are feit to be ibe major omissioos. 

It is ioteresDog to summarize ibe breakdown of the eighl events listed 
into bardwaie, software and both. 



Stored program compuie* hardware and software 

Fei T i t e core memorKr hardware 

Hi^KT level Wipiap* aoftwaie 

IBM360 range hardware and software 

Discs hardware 

Data base management software 

Personal coaqHiters hardware and software 

Imemef hardware and software 

The term 'liardware” with respect to the Inlemet must include 
coxnmumcatiaos hardware 

li is hope ihai ifais necessarily boef overview of the history ofcoaqHiCing 
will help stimulate ibe education of oew practitioners into ibe subjecl as well 
as stimulatiog defege them. 
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TECHNOLOGY LEADING TO HISTORIC 
CHANGES 

77:e Beginnings Computer Education in Slovenia 



Ftaod nvec, Vladiiltv I^kovii. and Aodcq Jus 
SD h^>npanta. 



Ahano: As «arty aa Uc t9iXB. Slovtak, ooe oi ±a tonu* Yu|oakv NfwIHxs, baJ 

aKaJy recoguiid ««*«» as *wM«p Oe proapecon 

tadn^ccy. Ttt Weald Coofiuitf C«gMS rWCC) bald la LjoU>m • 1971. 
played a very loponaet role o dK prooodoe o^ccanfHWr SbveuaB 
sbcol aiboiiue aafoyed ralnve amo^ay a ft* tcaiM Yogoalana aad 
(hia u poable to ifeetn (o ptwno tt coopcKs eAattaf Ibry ala? 
sra^ euppon froa oftl aociafy Ibis caKMOioa umirds ae 

atoi&BBM ameff *asc0a otSw asjordifiaracae benna SloveaiaaBd ib 
raa of dK tooiaf Yugcetavia aM cee of S* cccnbuuB^ e? Aa 
anaiaaeu ofSbveaaa'a adepeadsacc. 



KsyMito' 9A2C: CoopuM* educanoa: Cc(DfHiteapfopei&BiB^coe)f«iitioft, Slovoia 



1. INTRODUCTION 

Tlu former Yu|08l2vu [Note 1]. a sodalist countty. Wtt detenmoed to 
demottCrale ils progR&siveiMdS, amoog other things, in sdepce. 
Coosequeoil}', laige wnr> sod tedmology renins were buiU is ibe cnpiuls 
afilsrqwbljq. centre in Ljubljana, Sloveoin. had Axided lo p»rvdiJo» a 
Zuse Z-23 compuieT as ealy as the end of Ibe I9j0s This was ariually the 
heginning of ooo|Hiting in Slovenia. (The pioteet of compiiting b 
Sloveoin are dsali with in a special round table discusskB wiiliin the 
Slovenian kformaticn Sociefy, web page www.hiM-iislojKS ) Conyuier 
science was coosidaed lo be a field of siraiegic naoonal io^KWlaoct. The 
applied eEnibemabcs m Ljubljana was weO aware of Ibe significance 
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and srtncbveness oJ (he new technology; tbus> ii offered opportuniiies to a 
Wide circle of ioteresud young (>eople Afler the firsl IBM and CDC 
ormpiuecs had been puxtha&ed in the 1960s, the Joief Stefan losiituie 
(Inswi Joief Stefu) Wamf the first computer educaljoa autre in the 
country. The missiofi of the Josef Stefan Insbiute is (be accunuilabon - and 
dissemmaaon - of knowledge at the frontiers of natural science and 
techo^gy to the benefit of sociecy at Urge through (be pursuit ofeducanon. 
learning, research and devdopmenl of high lecfanology at Ibe Ugbest 
iotemabonal levels of excellence. The Institute isjustifuUy proud offts 
achievement of very early inlroducbon of Urge computing facilities in 
Slovenia through pooling of resources and the formabon of a "aiumai 
comp ubng center 



2. THE IFIP WORLD COMPUTER CONGRESS IN 
LJUBLJANA 

Ljubljana was the only diy '‘on the other side of tbe Iron Curtain*’ where 
the inP Wodd Compuio Ccogress was held and tbat as early as 1971, and 
those fads had far-reaching consequences. Slovenian computer expats 
estabfashed exceUent coonecbons with highly developed environments. As 
one of the amsequeoces of tbe DTP World Computer Coigrcns. tbe use of 
oimputers ihe impaalive of progress in Slovenian public opinion 

At that time, sane of Ibe largest computer corporations opened 
r c pre sc nisove offices for the Eas( in Ljubljana (IBhl CDQ Digital, 
Bourroughs): soon afterwards they also bceosed tbe manufacture of 
computers (CKBA. DQ.TA. GORBNJE). The WCC also had a large impact 
on educanoa Views on iaformabon (echoology represented one ofthe major 
causes for (be growing differences between Ljubljana and Belgrade Based 
on IT, Slovenia was very much m favour of modern managerial approacbis, 
(Kimanly of the ftpHiruMt to the world, wbicb n considerable 

difference in oimpansoe to Ibe governing practices m Ibe former 
Yugoslavia. 



3. THE BEGINNINGS OF COMPUTER 
EDUCATION 

At (be end of the 1960s, computer sdena was introduad in schools in a 
ncber iofonnal way. Young employees of the computer centre at the folef 
Stefan Institute (Bratko, Rajk^jf, Lajovic, Hafoa, Trampui, Cokan) 
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offered 10 coodud clonal compiitei counee m various secoodaiy scbooh 
Sucb couBCs, most ^ theo coa^stui| of approumaiely 40 kssoB, usually 
lodiHfed eieoeulary compulsr funcbons aod programnung io FORITIAK. 
These acevibes recoved a favourable readico frooi (be Sloveniao Board of 
Educatioa aod. cousequenlly. the Commusion for (be InirotfcKtioa of 
Computer Educabon oto Seooodaiy Scboc4s was esulitBbed Tbe 
Mulcimedia Centre of (be Referral Centre of the Uuvertiry of Zagreb, 
where, above all Mu2ld Soljan systeenabcally researched the use of 
computers m educaboct, had a posilive effect on the developmeol io 
Slovenia. 

b 1971. the first for ccenpuier soence teachers was held. [1] Al 

(hai fi'rtg computer science was (aughi b a quarter of all Sloveniao 
seooodary scbools. In 1974, the first Sloveniao coopuier science textbook 
was pubUsbed One year laser, wheo cxunputer acieoce was being taught 
at a half of all Slovenian sdMola, (be first evaluabon was carried out and (be 
report produced was presented al (be IFTP (loteroalional Fednabon of 
Infcemaiioo Processing) Computers m Educabon Coofereoce [3], b 1973, 
(be btemabonal Confecence on the Use of Computers b Chemical 
Education was beld in Ljubljana. Tlie coofeRoo was led by Aleksandra 
Kombauser, and it represented (be basis for (be esiabhahmenl of (be 
UNESCO Lnlenkatiooa] Ci»ntii» for Cbenucal Studies (ICCS) [4]. 

At (bat few schools bad (beir own computers However, many 
publicly and privately owned eoterpnses Ibal had compulert offered schools 
(he posabiliiy of (ermiital aod doM access free of charge aod with (be 
passiooaie commitiDeni of mmp um upeiis, wbo were few b number at 

The imrodudioo of nucrocooiputcTS resulted in radical changes b this 
field. Aoeocding to Ivan Cerlift [51 ibis period of can be divided bio 
two phases: 

■ the multiform phase (schools purchasing aD types of cempulers 
available: e,g. Commodore. Ap^ BBC Smclair) and 

■ (he uniform (after the deosioa was maHw to purchase only 
IBM-PC oonqntible cxunpuim with uniform MS-lklS operatiog 
systems). 

b 1^3. the first regnlatioo governing hardware and software 
standardisation b schools was issued Then, computer education was 
introduced as on optional subject b all prunaiy scho^ aod as a range of 
compulsory subjects mall grades of secondary schools, b the framework of 
an all-embacmg school reform — whicb however eventually proved to be 
rather unsuccessful — a 4-yeac computer course was introduced m 1981 in 
One type of secondary schools, and almost 2% of (be total school populabon 
entitled. The iotroduchon of a computer scieoev seemdaty school probably 
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tbd 6sst ifoot tbt only me of iti kjod m ibe wcxIcL wab a confinDdtwo of the 
eophcTX opeoDess tc the new techiiolc|y and oflbe {real eApeclalions tfaa( 
SioveuaD aodety bad for if. Computer secondary schools in opo^tboo 
fee aliDusl a dscade: many students who had succeasfuUy tbeir 

e^lucaoon there coobnoed their studies at ibe universiliea with aucceab and 
are now anM3| the leading computer experts 

Ibe first computer cuurae was stioduced at the University id I97i» 
ekclncal eDgioeenDi aod malbematics students could eoxol in it after their 
aecoisd year of stuJy Socn^ ipdcpenJ e nt conqiulcr dspartiDenls and^ then 
later« faculoes with complete undergraduale and postgraduate prcgrainines 
developed at the Univeraily of Ljubljana as well as at the University of 
Manbor. ll u of special significance that Education Faculties introduced 
computer educaboo foe leacbers as eariy as )9S4. The stale su|:ported 
development trend with s stroog lofermslion infrastnicture (www.anies si)^ 
which was widely accessible and free of charge and wilb a very popular 
operative bbnry system (www cobus.si)» in wbicb all Slovenian libraries 
have been parac^atmg arnce the end of ibe 1960s To most people^ this 
represents ibe first practical experi e nc e with ibe advaotagea of network 
implementation. 



4* THE aVIL MOVEMENT FOR THE USE OF 
COMPUTERS 

The Associatioo of Organisaliuns for Technical Culture with its 
widespread network aod ibe goal of populanxiog technical innovalioos. and 
noo^guvenuDental organisaums played a large, semetunes even cssenbaL 
cole in the mtnxluclioo of computer educabon in SloveniL In ibe )9?0s. the 
use of computers tbeir major focus They organised computer 

workshops and exUbmons (staJi as **R4dtmalnics'^ and ^^RaCunsInilki 
direvi^O which represented a mecting^pouii for hardware and software 
providers and users» ibe Utter conaiating of teachers and pupis united in 
their comiDoo effort lo master tbe new technology As a consequence, 
computer clubs em e rged and theae were of great a&nstance to computer 
educatioiL Nowadays, an exhibition referred to as INFOS (Infonnalika na 
Slovenbhenx Information Technology in Slovema) is stiU active, reminding 
me of pet events in Ihis field 

PmpT ATTifwwTig compenboob were parbculariy popular^ the fust idesb 
concerning cumpebtxHSb esn be trac e d back lo I974« earlier iban 
anywhere else in the world, and the first competition was organised in 1977 
[7]. Initially^ thrre compeOOoos were targeted towards secondary schools 
but later to pninary schooh including first grade pupils Without a 
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til 

ddubL PaveJ Az^v li WT00| wheo be ika> BulfwaA ccmpuler 

competnocs wCTe Ibe fnt mes ofdus laoJ m tbe world: they were betd qd 
earlier thao )982« afid» by that Slcvenia already bad a ^<^5 txadrMo U3 
tbe Reid [8] TV hi|bligU of tbeae cumpettlicu wa2^ (be first lotemaliccal 
Computer Olympics held id 198S id Nova Goica. Slovoua Aaalov hab also 
ipiored tfau fact aod clauna the first Ccmpuier Olympcs were held id 
1989 ID the dty ofPravec id Buipna Perh^ tbe oibujiderstajKhDg has 
been caused by tbe rhany^ asv laler cxl ibeae ceunpeOMos were 

r e fe rred to as Lniematioiial Olympiad id (nfonnatKS (lOI); however^ the 
Olympics bdd m Nova Gonca^ bave heeo auoiedly documealed with tbe 
publicatioo of ilh "ProMems id PretranuniDf** by the Wiley PubhsfaiDS 
House [101 

5* CONCLUSION 

(0 the lonner Yufoalavia^ tbe lotxoductiOD of ICT (mformatioD and 
comiDuiucatxHhb tediDolofy) ^ a field lor the ccafiDotatioo between 
diQereDt enrepta of sodal development The field of coosputer adeoce 
symbohaed aD opeoDess lo tbe wockL foed maiu£emesl prw&dcea and 
idsulofxal aeuCrabty. Prom rhi* aspects ita aipuficance was ^wtiiiar to 
'"pereetnMka". '^aolidamcdti'^ or "svob^ vyruatf ' m other socialist coontnes. 
ICT ako had an impact 00 radical chaoies takiD| place id tbe former 
YufoslaviL The meteocic rise of computer educatioD m Slovenia led lo an 
historx turn in tbe country. Tbe idea tbai tbe eusteeu of a small nation like 
Slovenia no locfer dep e nded m the ^'aheller^ of some powerful state, but 
that creaDve panerpadon id tbe global oeework of tbe information society 
could abo belp U survive prevaileiL Slovema. sioce its uidgpeodence» hs act 
cdy been admitted lo tbe BU aad NATO< ii hab abo ac c e pted the stnlegy of 
tbe transition inlo an mformatitm socoe^ and tbe Muustry of 

laformalicD Sooety. Excel lent examples m ibss field can be found primarily 
ID the cooDtnee ofNortbero Europe Tbcee who expressed such a viabo as 
early as tbe l9tiCb caa only regret that its realiaatm re^iuied a long wiodmg 
path m the modem hsstory cf the Balkans: dub path, theugh. would have 
been rather different for SlovemaDS without tbe alrocg IT coiuMCbon to tbe 
leat of tbe world 
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ENDNOTE 

I . S)ov«Mg bs » pan oT ift« tense YagQdaWa uul 199) la Um (OTtset VugoBana. (be 
RpBWUs (iB Maaiium pen) «BfO)«d leJaave astcBeety is «la ana o(ila ediKSdeo 
eden, coltme, beda sevM. «ie , Mmas um kobmuc anl 6«(eue qww 
aad terage polity wee «anlly gowsed. AlAeugb « mi of ecavoy smagy saa 
MteRed 6y fedeal gsveoBMOL ibe stage o(<l»ve4opa»ea acUevod Ad <tov«lQ[aMi 
of nputiia wad eo e lege eitML Tecbaslegy stsocMiftilty eoAed 
tdKdoglCTl tcMWl; (beehm, <«N.-.p» for altsnailve bKikUwougbe wen eiBsareiu, 
eipeciaiy Is am <tov^0F«d areas. 
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Afesirvt TVs nAscib m afCB <£ 6 m isoo^ftKOCO r£ mto 

Asstralka arteffc aetf eAKcdot, »titt aa co ±£ c£ 

VicionA. rwekqnBBS is ilie UK aaJ (be U5A. bave ssgaificttdf 
bAumcM AustraliiA eaicjDoail o6Ua adoped »ltfe a loo] 

flavor Tlu) is aci>o»ladged bcse dinu^b (he uac «i^(ra:s dial dliaoate 
teal isndMta, »h9ch are Ukb to ocoioe s w a is Ausmbas 

aa mU as other cooecwa 



Kef’^'crds' Tesdirediicaooe, BdocaDccalccoifHiiiai: Aostralu 



1. INTRODUCTION 

Despite (be bnef histtjcy oi educeiioaa] compubng i( is biqioseible to 
teonJ all (he su c c iiAWis . failures and mdividu^ Hcrem we ctXBukr 
sek(3ed episcdes lo »Ati-.aftnpai rump sing in one Austrabao bur with 
ii"b« (har exieod funbec a6eld. We oeitha primacy ooi iniqueDess, 
knowioi of g™iig oceunences io other places^ both eariier and later. We 
focus throu|h seven vi^oes - abort d maipti ve of epmjdes io 

wliidi one (jrotberofibeauibors bave participated Ills sbU possible to talk 
witb mtr- pwceers of ediKanooal cxenputiag. and sudi disct^ions. logelber 
with mfonnabon from archived journals aod handbocks, are tbe major 
rcstjuices for dus paper. 
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t THE AGE OF ENTHUSUSTS 

(a tb/t 197Ch it "wg^i have ^e< q wd to some leacbere^ stodeou ud paieots 
tha> advocates for uiiof the new compotuif lechoolo^ id educadoo weie 
euooudy Compubni bruufhi a new la^ pay of Mooyins and 

pqorUve lenna sucb as "^craab^' aod ^^ilboct'^ as well as tbfeats lo 

iDove teachdic away from bemg te^bsr-cenlsred Educational 
adnnnjsMcrs faced latuea of co-nuuDt» aitppJy of hardware and 

software, and curncalum devdopoMDt^ all of which were gosic to bo cosily 
at • wbso education was not oeceasaniy a political prioaly 

Much of wfaat we take for framed today in educatiooal coxnpabnc can be 
tr^ed back to ibe moovative kkas and piacbces of eothusiasts. Tbe 
vifoettea in dns paper occasionally identify enlbusiasls. but always 
aiiaowledge tbeir conviedoo aod efforts. 

Vi^uaa I IVn 



la Mar^ Ateu la ottihnsdes a 6eedd|o 

C<^kp ws bodJy emshdas sttilwstlfaJ tertauJM iah> ihs Iswl 

jtfosnflBBlaa li^asga ivuiibis to them. fOaTJtAN J V. sad tnasai1aa( tta ceds 
has ^ tiasoMO codla( Maa. 

A NVMk laar umImcs twwvs wf u fftil a coapwr pnacouc 
li^ ihM <6<haa i^eai a> ihs coeipauaa l^itUy is the local 
wlK^ioe iasucuiM. sad tbso Rnraod sswsi iMr a> coUn ibe proewssd 
tiMcpoL As srudms Ml tasv|vlaMitb«a as aiasas. ssdsauucas a^oosiooij 
0^ Mlowi^ A qalst <^ok af i^VHhiai su mai cr fsilm 

rttetais ayiag to oatetuad ihs oner g^MSass la tbsC|*latout Ifihoro Mt 
aisay am ibe who4« prf is sgAia baaMilbod sm> shM. nwJy co be 
fs-piwM s^ ba^b f oxw s el 

tbs ^6 w1a| year ibe erudeeis ibair ^easr ss cIsmmd 

All Mt CO rural fru&sry icto<Ai wiibcsu ^xem lo cooiputees 



Poor to 19X1 vcy few Aublralian te^ber educadoo sdidenis had any 
cootM wiib computos While universities had computers aod Uushi 
computer scicDc e . sebod c^unpulii^ activities were almost ooo-^^sieoL 
Then educadon institulioos bcfao lo recruit ud scienc e 

sliiff witfa compudud bwAground AiDuud the aotbors of this 

p^KT were ^^)pointed to leacber educaUoo poucioos but did not have 
coiDputiQd in tbesf job descnpMo of the srowioi ioterest in 

computing to schools, all three were »o<ei involved in computing 

and si^rviaing re sea nh lo the area 
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Prior to <k«kiop compuitn bevunuDg readily avplahlc. few leadim bad 
icceii lo ibe main fra mt» at miokompuieTS leed m hi^Mt educafaon. severely 
reatncHag ibe scope and r.nnn»ni ^ hardware related topics: ibere was a 
stToog oo <>‘<>i-King programmmg, with a mathematical bias. 



Vi^a(Ue 2 PoraaiwiiBpUBf quoh£« 4 aM»fo<«HBtera 



By WfS toraul ceaipaB* tuaif^aiai for Victortao fprlriT »■ pro««M 
dawigb ^i-gr^uaie ■ ogg»d by &cultM4 oiiKatioa. In 

MelMurtM ndeifraeiiJK pn saiSa pnsury aoJ accoidy tvVt 
enURH «>cn cOr wi a (Be Melbouw 01 sy of UicaKn (MCAE), 

•tilefW'gmlaB cpasa van avellaUea^ ItwvonKy tif hUftnirif 

I97S pin sarvicn «otBpuing a^pta vma wciporaiid 

UK aaibMaOci Poe ace^ay aateg MCa£ aPeod Matve sua^ea a 
di(fa«M tev«a cfte fc■l^y(■r ccarsn "Coapuarftcgraffisa&e'' lf*3S1KAIf 
'CanpuiB Sdeoa T' cMsaalne Tmirluiii ad sortine al|wanu, 

a aoa uii alpotn, aM daa anaaues ad '‘Coo^niw tl~ «ov<n^ 

(to Ucuey cdocaqaeing. danilakoa. TuAng daa aAomes, cperadng 

■nana, icewI lOptaaca. and aopda* a edimoa. 

Tba Uwvasiry cdMeJbowne aPaod only lao poetomtiae Agees' a 
ai'.i.K uasofeeniaaB 



Accoedug to Walker (1991) the first Australiao sdwol uDCrocoaqHiter 
project began 10 1976 wbes two from a Melbourne oon-govennDeot 

tffwJ turned ibeic persccal lotereta m imcTDCotnputm into oo ex^crabco 
of Ibe educabooal potential o/lhis tedmology. 

VigMQB} O u v niniMM fusing tea Ktootooqpunng propel. 



Sabaeqnady two rr^rniT appbed for aodRcaved aConaonaroalib 
CMnluioo Inaovadao Pn^iat grace to iteu »— —u la 

awroconpuMB inio a aoalve a is vUet \^y beib 

waded Ttey w«n ra^iniod o kcae Wduae autabto fee aie (a da adml 
Secoodlv, were u prodeto ecdDirae, frabcelly a!) of atka Bed a da 
to Be wiSten pawnally Raallv, «Bey am raised u pirii't* a 
oewileiw topreanilgnieitevaavlikn. (Walker. 1991. pJ9^ 



In an en of '‘plug and pla/’ hardware and self-instalhng software, it is 
difficult to Ima^ Ibe by these two teacbers. By 1980 

computer hardware and software we«e progies^g m dnetbons imimagu— 
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by meuKOT md iMdobm io the 199CK aoJ 196Ck Puedwcally. 
I^fdware aod cM dgrjcBsgd while 4>ji*iufing spmL memory sue tfid 
versatility oi appbcd&cQ lurease^ UotU ibe late 19?0s hIidosI all computer 
lue was basal aiwod maiaframe compuieis or miDicooqHiterk Allbuugb 
lar^ slow aoJ inflejuble by today^s slan^nk tbe Di^lal E^mpmeat 
Corporaboo ^DP family of mioicuoqHiters educational uses feaable 
Coo^ared with other compulsrs of the bme» ibe ^DP«S wai^ ao inexpensive 
jeneral puipoae compuler aiobible for use in a vanely of nriea m lumber 
educaMo 

AustnhaD laseaiebers were following with mtsreal drvelopmeDts m 
etfeuMoal computiDf place m ibe USA nod tbe UiL BUaer and 

otbers at tbe Umveisity of Dltoois had deveJ^^wd ibe PLATO Frofccl, 
bmnloDC oew ground bolb cooueptually nod te^hoolopcnlly Based oo 
miunfraiDe hardware^ fUClO lotrudtHxd edtMaioo lo ttme-ahanog^ 
computer games^ nod what newsgroups. Uamg iKOUsbc 

couplers and the telephone- system^ worfcslaooos were able lo operate well 
away from the Dltoois campus - e^cn as far away as Austraha 

Eariy research into compuler mstrucboo by Patrick Soppes aod 

Richard Atkins uo at Stanfocd Umveisity bad mveabgated uamg to 

lfi»cb tbe biffTT of readiDg aod matbematica The progiam for leannog 
n^tbsmatics was highly structumtk was based oo beha>oonrt kanuog 
pnnci|derk aod mclisied pfogmmnied feedback to learosn. leasoo braDcbtog^ 
aod rooced for siuthot aitainmeot aod {sugress 

Ovoseas jouroab inrimlwng Tfcteicoi m Ed^^ction (1972)^ 

Crrofive Ccmpunng (1974), ibe Oregon Computing Teccher (1974)^ 
(aubses|ueDtiy The Teoch^r (1979) tfaeo Leod^e^g and Lecndng 

Mth Technology (1995)) were avidly read by Aualiaban computer educatioo 
enthunada The fiist ^M*^nnruk] computiDg joumal ^seduced in Austreliii 
arose from ibe reseanh grant outlined m Vignette J. COU-3 m 1977< 
was edited by Tim Mowchanuk and putdished at Gmnn^ School 

where be taught (n early lasuea it was slated that COt4-3 stands for the first 
three letters efrhs words. COMUVNtTY COMPUTER COMMUNICATION 
h stands for all permnsotions and ccfnbtnotions of these words aski 
symbolizes the role of the computer in oltermg oor society through Us 
powerful infi>rma/ion processing copobilisies. (M^w^^baouk, 1977* p 1) 
COM-3 Ibe oBicial journal of the Computer Education Group of 

Victoria (CECV), leaching computing eotbusiasu tbroogbout 

Australia 
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lb May l9?8 a publk bntiAf led to cte ftmuikA of (fte 
Otoup of VktoAa. lAltially luffa^d by a auibeAudci laete 
Um C8GV og i a ii ad aed rae a utboal 
n nf rffJT* a I9?9 auJ by Italuftf up wJA (be rwo (e ^fl aw uaad tt Vlpweta 3 
V (RNbue ajoumal ca a refute MU. 

AJc^u^ a niM'i haul liac'clrei (be Am CEOV coaftWMe fe aimed 
teybcw dom eAaaakA syem — -> 1 ^ ^ UBivosldas fro« aeveni 

AiamUfA aas CEOV oobfenttee bave becocae ausaJ eveeta, avec rbcugb itere 
0 & 0 » a »tea6o>al ^v>»*p i‘<e g anlb a b(*aaaual aadCAal 

oottHentte. Tte Sm US Naikmal GducadCAal Coeif<iilA| Ccttfentte (NECO ^'aa 
baU Ia 1979. Aa AuainliM badobal fiawd In 19S2> a 

octtfenBC* beU la 13&5, and (be Gm Ubb of a aatUaul joamal. Aiuvtftan 
fidacoMiuf Coa^wing, eras pi*JiAegt Ib J uly Ittd. 



The first CEOV cautagpce eiuMed coiy users of compofert m 
educalkm lo meet friih feUow eo(biiSi^» and lo realue (hey «rere ooi akce, 
a poml remtocal by (be »H«»ndaTVj» q ( miersufe ttatbas and a display of 
htriware. softwaie and pubhcabons from srouod (be arorid. The <*m pKaci« 
bas always been oo compoter apphcgioos and (heir rejevaoce lo (eachmg 
and leamioi is Australiss cksawmi aiitexgVi enmc research k reported h 
1979 many anfeieu ce seaaons (kmoostnMed soiiware developed by 
teacbcTS. locludiag programs for displayiog <>n ">■*<» dusaoers. teachiog 
Gennan. drill m rmibiHiiftTifg and EogUsh, and a siudeol leonk and sJiool 
arTfairUang systtm. 

Seymour Papot wu (he mayor drawing card for more »ha«» 1000 
paroopaats ai Uu dilrd dCV conferepce m 1961. ScoQ Brownell from the 
PiieaVtwh rrtmpihing Centre m Taaiania had iottodoced LOGO into 
Australia io 1975 following a visit to the AmficiaJ inifiiipaieo Laboraioiy tf 
MIT. Originally nmniog oo a DEC mmiooiiipuleT <«»■»(>■*< m Hobart 
Tasmania, acceas and use were bmii-ft because equqnenl had to be 
transponed to a school and coiaitaed to ibe pbone ne(w^ via ao Axustic 
cx>u^er Sandra Wills, wbo was aimrBa synonymous widi LOGO m 
Australia m ibe period 1976^ moved eqiafmeiit around (bs suae and 
demonsiimed (be potential of LOGO. Within a few years Tasmaman sdnob 
accessed LOGO via teletypes and tenninals lo (be statewide tniie- 

share network. In Victoria and otber stales without nefwctks, teletypes 
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1 infc^ lo ihe l^lcybon^ syMm vu acoustic couplers wwn^ sUideot^ 

y> txpeneoce LOGO. 

By Ihe esrly 198Cb sevosl AiutrshaD aulbors had pubhsbed books 
propOMDS uiDovative approaches to throucb LOGO, 

LOGO of^ the Appte U (McDougidl Adanb & Adaios, 1961) isioed a 
woddwide wdiuce as the authors «%Xed the cootcot to reflect dJfeteot 
dialeUs of LOGO runinDg oo compulets Mb as the BBC tti kt o, 
CoGSDodorc^. aod Tandy TRS^. Tt£ book was Iranslaled ioto FceDCh. 
Gorman and AI»o locally aulbored io the sume persod. Let's Talk 

Apple Turtle (KovUe A Dowlinc^ 1983) was at youofer children and 

hnked LOGO to oftcoopuicr aclivitica includiog writing stomt^ drawing, 
ud modeh 

Vi^MMT 3. A pen^^vcoa^Mr IS apnMTy vlaMrocoL 



Is ibe iradr 6 s snail prunary acboel is 

tesligo. ta^M. Ua dM. a |toup mcM idscastt an^eoia. asd a 

M a£] aaitoed atoubd a asiail VTC ^20 eoapiioe b da 19^ asd tbs VlC^aO 
baa tsceoily b^ccttv availiMr la AuatrsUs bet ia Hill a rwtey a aehoda 

In BASIC tbs a^ tBW:te eOuesM dsvsiopsd a 

MBsof da^les^Mioaal fsogaau acudSMa tow UaayofWsa pregrama 

iBVolrod lashou ncalliaa Actual ksoa^Wfe. asd wars variadoaa sfeba diill sad 
tneteeUmtDM 



This was net the iiiat such occuneocaN oven to Aiiatraha^ and is included 
it ilfcjatntes one of the omI sigmScsnl nulestooec in cducatioosi 
cooputiDg ^ and Ibeo $-Ut micTvpcocteora were released m the 1970s. 
followed by the first persoi^ or desklep coo^HftBrs. Mkrocooputers 
bearing brand Tiamsx Apple. Atari. CooiDodore. and Tandy were 

available in Austraba id the early 198Ch. and sooo ^ipearwi in schools aod 
teacher educaboo oistilirtioos 



3* MOVING TO FORMALIZATION 

As schools aod izeAes educaboo instiUftions invesbgated teschiog and 
Ua mifw ^ybcatioQS of miCTOcoinpuiers in ibe Lite 1970a. ooe Australian 
look a differeol path Partly due to geogc^kuc features -an island with 
relatively Lmri sod with almost all the population bving m a few 
urban ieutets ~ Taba^nia opted for biD^&haied networiang based oo 
mi ibcooqni tera . 
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The cofhpuftr Mtwoei Kis hetn est^Usked c^r Aepctt 
see years to prc^dde the hard^^^art /or ccfrkpufif\g subjects 
and coutpuftr^based scftooi ^imiuistrattcff m High schools, 
Uctnc^iotiou cclUges oski Technicol cclUges 

Ccfuputmg access is cterreutby rrksde available uste^g a 
network of /r^e coeupuiers >WucA act as tenrunal 

toueenmson to the central fiDP-ll/70, This system aliaws 
schools anywhere in the state, to coustect on-line tennif^s 
to their nearest node Nodes are located at 

DeyonpotT, Butrue, Ijsmcestan and Hobart, 

(Browo^U. impJl) 

McDoiiC^ill (19SC^ made oo g pcofic fbc hurdwsn, 

altboufb ibe ^knowledged ibe inmanztl ol nucroixanputerk In our 

OT oJ rfTn^9we l^idware and software change it h worth noting the 
following /f is recommetkicd that, once adequately prepared 

teachers are gyalLsbic , each school own a micro<omputer or irUeractrve 
terminal f^Uiry (McDougaH 1960. p.32) (empbaas adefed) IW value 
placed CQ piv6e5»iOnal JevelofeneDl wa2^ reflected m subse^pieni govenuDeol 
pobofiS and actxxe StMe and federal lunctang in Victona were 
into eduiUon and rupport. with aicccwe goveminenis abowiog 

little inUioatioo lo fund hardware for «.bcols> 

With compulcrs becofmog cummcaiplace in lartrtulkabk 

^fanioirtnitm saw a osed lo ckvelop fcnoal computing ctoriculL In Viclooa 
lliir pnuu with a subfcct at Ye« 12. the final year of seccodary 

seboofang. A deacTipdcQ of Ibe {aopMcd aubfcct outed thai a ntbyeci 

Ari been a\tatloble to HSC stt^nSs ur Tostnanio/or the last 3 years, has 
been generally ayailable in the V,iL for around 4years and in the USA^fi^r 
at least 6years (Mccigeanoy^ 1976. p 19), Tht ^lupoa e d Compuier Sciaice^ 
»ub|ect cccarted of four (unequal) parts: software; hardware; applicaMoa; 
social unpbcaticQS Tht plan was for a cere (coo^aler structure, algcnihms. 
jr^granoning. data struclures^ file manipulatioe). whkb empnaed two-* 
thirds of ibe lutal dioe. and two optiODs from social unpheabons. 

syateiD cure studKa. and uirtallaOoo inspecticas. Then, as now. practical 
wort was lo form a sigmftcanl part of Ibe subject By tbe nn^ tbe subject 
was taught Ibse were local tealbooks available, with Woodrouse. dofanraie 
and McDcugall (1962) and Monigomery and fuliff<1981) popular 
With tbe mirodiutioo of tbe Year 12 G^n^ader Sciaicg aubject il became 
necessgy lo prepare leacbos fer this new Most Aumliao 

secoodoy tsadKis aufuue an unkrgrnJu^ t^iee with n| jii i| liiir subfect 

Undertake a co&year Graduate Diploma in 
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Educaboo lo 1981 ibe Universify ofMelboujue included cotnputcr adc3C< 
as a Ceactug a#etbod io the Oradiule Diploou io Ediicalion <Sec«oda>). 
AldMugb (he fociE was m cooteot and a^sesmeni related lo ibe oew Year 
12 subjecL oADfiuiiag at lower seccndaiy levels was also ccwered. 

Wootfijouse and M:Dou^ (1986) is art exaoqile o/ ao early ajuipubog 
(ex (book wnttCB speofically for leachm m HTwrimg 

Vip>— »»6. Uivewcyitata MdSMelopMW. IVB 

le Aiee sru^ao afflmye« are UM)e4 aiouad oee i«o 

launcuve ttreuaaU kcaaei mu cte MvaeM of cte Univudry at MeJbeurw'i 
Cenfvicer GMue tkey real boots k«i . ! ■ ■ «■ < oo cfteir tM«4. fOli^ a »ku« 
•uu| for Ue cooptwr w wepool to «Mj (mc t^fed f- 

Tbe Saaiab vocabulaiy drill iber se uaaf is ibe (e* nfnue 

<to««k^ed by recsaly Cenpiws la Etfocaoen itreicb Oreup 

Dnpae ibe ahtw napoMe ubh of tte (pnaalJr bosA {noaSBOK) coofiuur, 
iMet coaboabotu used to npUce cbe u«MU oonuUy used la SotedUb, sad ibe 
Mol la type laiead of bMd*»ritt reapota, saiteti «*alaula •£ ^ frofrus iS 
(sAoslablaaly la us ao») vary poalilva 

AliMaab Sdtly eodduaen aaR na^pro^wte !«■ «M task. MnoM ibiobai 
abeui suf^otr fer ^‘***-r b«l begue la cte Ueivanlry. sad valuable 

■T j M u itMra, wag u odKatNOal aofiaue dniftL Tte Oioap dsv e ^yed 

fTogiuBs w si^feai — c la a mp of dledpaaM. TeotelcaJ reports wen 
predwd itacniiei^ ite devetcpcwdr aed evaloadoe of ibe {npacK, ed ite 
expoMDca gaiaed ceunbdied w <kv«lep(M«i of m alewive eonse. ^u * ««<»<— 1 
Uas ofCGBBpiNBrs, topoaigradiiaieodtaiioa scodioa a 1??4. 



Accepunee of both FT sod eiesgmnrfi sppheations of FT as c«re 
pre- soMce teacber education for all new teacbees m Viclona occurred same 
years afier vanous a«|vm of IT part of the pnmsiy and seeoodary 

sctol aoriailuaL many {le-seivke teaftvvr educabco insboiboos 

believed thsl IT had unpbcatioos for all teacbeis, and (bey were 

aware oftlsvelcpaKots lo (eachmg with and about IT m local and overseas 
scbocds, there b a loog bistcay of IT b Viciorian (eacber educatioa IT 
subjects for teachers m (rainmg began b the eaiiy 19?0s. Iniiially ibey were 
offered only as pajts of odaer disaphne oeas, mou often matbemslics Io 
1984 Moctash (Joive«si(y introduced a mandatory IT m ediicaboo subject as 
pan of tbe Graduale Diptoma b Educaooo (Secoodaiy) course. This appears 
IO be Ibe first AiBtraliao mandatory n specific course for prospective 
leadsns, occuniag well before ibe Victorian Govemmeot nobfied leacber 
educaboo insiKuliocts io 1997 Ibal il would sooo emptoy only graduailog 
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leadiers who lud sixce&fUlly cotnpletfd a subject (hai cxmpasoce 

lo basic IT skills. knoA’kijge, aod classrooiD qipluaiiOQS 

'Dinjugboui ibe 1960a, I97CK and 1980s oucb educsbooal r.f>mp>Hiw m 
Australia was pecgmsal and rdiaot cc die and knowledge of ao evo- 
in<Ti»acing bsod of oubusiasts. Even when systenis began lo 

fonnaliie Kbocd coaqHitmg cumcula aod ttacbec credeobaling, progress 
was gradual aod ofieo mcoosisteol befweeo various authonbes. 



4. NOW AND TOMORROW 

FusaDy, we lake abne^lockal «»m/» currEot develcpproeats m edacauunal 
vmnpuiiog and theo a glance toward Ibe future Sockty m 2004 is 
tedioolopially neb and is w.ntnin; (ecboology m oiany aspects 

of life. Mioofeoassors are ubiquitous and oow oiOQilar. cootrol aod enable 
us to do dungs tbai we«e not even dreanis half a ceotury ago Teachers are 
pTOVrdeil With notebook computers to sufport tbeir profeasionabso 
(McOougall fbcbolson & Martial. 2000). a^ are oow under increasing 
pressure to use computer technology effectively, efEoenlly and often. 



ViaMOsT C-- a mrtw 



AS{«rofbuBal evVrravYlrm frtfnniiryTrTrlm nt Uaivcnty ofMelbuiBw, a 
ftohlm Band f nitiing (RL) ap pMJ c fc «> laam^ is a tkb eavooemet* ^ 

been ispleuMOM. SnUsMS oe pressned silk t*M peWm ihai ihay solve is tc4 ii Oc» Mt v « 
fnai^ lesooetenfealt fnelsuM a a~virfuaT' fCiAMfysc^d UassesdoausccoB 
awettiK Amthisawsa^aueaB flAdasteol polley aAdcunculuB^aUBetiuuwelJ a» 
iMbvuSuaJ proftlM of ail sialT aol kfcrauiMe Aeui alia sad ibe fbyaeal 

aapaot ol (te scIudI 

Tte woBi B wUeb dOBi Mr bald fee the sub)sc> baa ib oval-sb^M «Ms Esb uMs 
bM accopuisr aoaur aa lau cep. Mb rb of (bacoopjcwcv sUvea u»u»saib 
Ite ooopuan at scanted iBivenirv wicb lawroH aod uawt eeanROens. b 

»«U as ete faesiicy la to a ««lllnt*aMaMe *^to pt^toa. Tte oUs at aafflesseily 

isep V «^le five sn^ois to ak atonad ooe Ss^ aol vow ibs ootapwr unius 



Tlie most sigiu5caot diffeieoces bstweeo evenis A»*frihf<i in Vignettes 1 
and 7 are nor nrvfrr^ with advances in technology, but rather with the role 
of the lechoology In Vigoene 1 technology is central to the acbviiy; the 
activiiy would te senseless wiiboui cooqHiteTS, even Ibougb coasters were 
nor phyUcally accessible by the usee. In Vigneue 7 the tectoology has 
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become a lo ao end aoJ is no longet lbs focus of Ibe activity, oven 

ihmigh it is more powecfuJ, more sophisticated and more readiJy avaihibiB 
We are confidsoi tread wiJI cootiiiue as edncatore lean) more about Ibe 
mtercwmectioos beiweeo Vamin^ ajid tecboology. 
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ICT IN CATALAN SCHOOLS 

A LotA as its Foundations and Early Developments 



Jordi CasieUs i I^iina and Friraa Riu 2 i Tsiragd 
if CauSvfyA. 

E'B^tfcarvB^pkuee 

Abonei Tlie uiluo of iks node Uvetcsi - aotf coocuitf cbe- a diaip of ta 

r-Mahm frofXt of «T*ira«ii‘aw»l mC^ a iOO Of G7T ilflCC l9Si v4(& du 
DrfutfUUiS of BdocaDoo cf il« Getieralliai sa op a EOKaDcoal Cui|MDag 
PropamiK (Pkctb&b d’lafomiiKO Eductova • PIB) ntt tlu cCjodivc of 
IwVblug COaiWDAf A r'rait^ utifrif Mduo 6 traoK»o(k of pobDcal 
^coanliMKC aM eduaooati Rfcnn. Hus araotf a»i»» to Mk ai dK luual 
peiiod of Its saksvcK* -i^ decade (feat joce froa IStt to 1905. fioa ifee 
sos( ofiM PIE uAUl theinxaaoce ofletews- »idi (be aist^revisiag, aldi 
diopaspecDvoofdK goMby, (be iflteoooos aadweultsofiktiflioiii 
takea, aid. at IM to itolinuc o (be Ixnb aaJ evoLnoo cf ae 

cegaauaoooal u)d<l ofedocaoceal iuM^aocetrf (CT la rat»wfai 

Key weeds. Pnsiafy edu^: Socoodaty edoofa: Teodie saiiuog: CuiricaJar AM^aooo; 

iWirafVani arin— , in/miaBoo tcduulogy law^acoo pC^Ay 



1. INTRODUCTION 

rasainnift is u IkMoc coomiuniry wiihio ibe Spaoiah stale. «’iUi a 
populaiico of more ibso €5 milbon mhabitaou, 3.600 sdnwb and 82.000 
te a daen saving "vw ibet coe miUioo siudcnls. ApprcoomaieJy 63% of ibese 
schools are siMo-owoed, and (be real are povatoly-owned • allbougb a 
suhsianfial number are subadised • where a l^ge part of the nmoing c»se of 
school are with public Aiods. The Depaitmenl of EAicalicio of 

Catalan Govonimt is politicly and Ahnunsiralivdy respccsdsle foe 
managemoir ofeducadon in Catalonia. 

In 1966 (be GovenmMor of m up an specific umt within (he 

Department of Edactoicin. the Fiiitrjhnimi cympaing PTogTaffime 
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(^vfMna J^lafunnfttica Educalivd • PIE)^ with tbe of pivuio^iiif 
oducalicAal uiDovMoiiby tbe im cifcompiitiiis in scboria^, 

Tb/t #ettiD( op of PIR togetber with other ictioo pcogriUDim^ took place 
aJ a when the ^irj>^nnai ^ysm feuod ibelf iiniiKfaed m a process of 
infruiuctiire and »liOQf as well as cbaoje and lefonn of die 

syllabu and aswuled cunicular ipodels Ihia poceaa imphcd ibe 
of a oew cumcular ipod&L whicli gave pievaleoi^ amoog c4faer 
cooceptfi^ to active and ioterdiMiplioafy acboo* and gave lise to cuoai JeraUe 
organisatiooal ^gnye q tbe sy»lsoi« siaii as ibe age of 

coopubory ejacadon from 14 lo 16 years and die lefermulatioii of 
lecoodaiy eclucalioo and profe»siooal miDiiig. 

2. OBJECTIVES 

Tlie gcoeral objective of {soaiotuig the use of compotecs id educatioo to 
ao uUegraled way was stated within the fiamework of ibe followiog 

a ComputiDg was »ccd as a powerful iostrumeol to favour aod 
encourage positive 40 studeota' leamiog aod m teaiJuog 

xnstbods ai^ conteob 

* Tbe fBojectfi were te eocourage tbe w^«iTniim partiidpadoo possible 
by all those involved id ibe educatioiial systenL 

9 Computang was seen as a powerful aod versatile instrument lhai 
oSer^ a variety of possible ^yrmchei, each one of them wiifa its 
apeolk advantages sod cuo^utioos. Ibe PIE ^diessed thia 
variety^ eabb&bmg priorities amoog tbe different ways of possible 
use» to ibe amount of available hardware and 

Qicumstaoces of each specific project aod sonoundiogs 

So aa to be able to cany oal its work 10 a suitable way« tbe educaliunal 
Administraboo reapoosibdity fortbe diffeieot aspects related lo tbe 

introduction of conqHituig m tbe educatiooal system 

* Acquisilicei and disnibutioo ofmatenab (haidwaie and software) 

9 Teacher g^d sappirt 

a Curricular cfevetopmsii activities with the help of lofennalioo 
Teohoology. 

9 Development and support of coannuoicaliun^ mfocmabon and 
documentafioo reaourcos. 

Each of these aif)ect9 gave rise to a number of actions wbicb will be 
deecribed and assesd bereunder 
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\ ACQUISITION AND DISTRIBUTION OF 
MATERIALS 

Dujiog ibe period »Aidy« between 1966 ud 1995« cumputer^ wm 
distnbutal Id d toUl of X^Sd lUle ftivjds and 200 ruppcrl coilra or 
^ifc^hftnai #ervK^ covenftg alJ recoodsry sod vo^;4liooiil o;:boob aod 50% 
of sude piiDuy sefaouk Fiuoi the stzft there e cuafoidiKot towudi 
e^eitoive ActtoiL which iefeiied lo a Urge o amber ot sefcooU So ibe first 
actkdi. from I9S^1969< ake^ly mcloded all aeundary edocUoo schooh, 
with a total of 3JOO empuiers distributed snkng the 500 mcoDJisy 
cAic^diciii sjbook^ sod a ^TnaiUr oofflber ol primary ediuDoo eeboob^ 
which was pogiteiveJy looieased m the fbUowmi yon* si^>plyiog all 
soboeb ID by 199& which already lies beyiad the lime bpan of 

thib p^per* 

Tbe hardware sufpUed to schools was pnmanly ataiuknl ouikei 
products Particularly tte standard PC was Copied (with the eswpHon of a 
few Unix workstaMos for vocational traiorngX due le the wide range of 
auppherr of eusUog hardware aod software Ibe specificibes 

appeared id tbe form of penpberals (concept keybuanL for very young 
leamera^ Computer A&atsted smsm for assigninenis m 

scientific suhrect& etc.) md hardware acceaoqic^ Tbe hardware that 
was disinbtitsd at all included featuree of atale^^the^ technology, 
stfch as hard disk dnv&s aod colour moiDton We the face 

from 1966 all ec|oi|:ped schools bad a modem at tbetr tj acees 

telecomiiuimcalioQS services, aod a separate oaosclioo foe tbe ^v™pitFr 
booked up to the local network Ibis was tnoKd m tbe 199CVI991 K^konc 
year with ibe install ab on of local area networks id vocdMoal scfaook: or 
with mulb^ntfclia computers m 1991 

Tbe basic platform was ibe system MS-DOS and Uter MS 

Windows Once Windows been used most widely in tbe 

r^ialan ^iir^h^Tnai syatsTD. aod has dJy been couotsred wiib the maturing 
of free software, agam not wilhto tbe tnne^pan of this stavey 

(t u worth unH^lmiftg f>iai there was. aod coobntiss lo be. a widespie^ 
use of ^^aotessional'' procraauneb not specifically for edtulioo: 

wqrdprwessora. rpieschheets. artistic aod tecbnical drawmg 

programmes, slatistical packages^ etc . m keeping with tbe of 

tbe as an of itu^lWinal wcvk Tbos. duTiDg the fiiat 

yeara. the mtensive use of tbe iniegnded package ^amework was 
particularly relevant Ibis program was later replaced by Office^ ibe 
integrated package from hhcTOSoft. Togetfas with the '"peofessnoal'' 
prograromea. ^^e^kicatiiaal'' progiammea were used wilh specific apfsoachsa 
and objectivea (miially the degree of use was low due to Ibe faci tbese 
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pnxhicu iMUL av^able^ ^ad tbe difficuJly oJ products ujuiiiig 

from other eovuoniDeots^ but tbe decree cftheir use mcreascd progressively 
PE lent support id tbe ac<|uiatioo or producboo of sucb progruuDDs. Uss 
tbeo gave nse lo locally produced products aucb as tiK leal editor for 
children Quadent the related eaviroomeot Been a: tbe opeo eoviroaiDeot 
supportmg activities QJC musical editor aod mterp m er MUSIC: 
Computer Asasled Bcpenmeotatioo eovironinenL geograpfaic work 
eowoomeDt WINGEO; elc Od the olber products from eiteroal 

oUilWB were ac<|uired and oserl amoog which we should 
to poot out ibe gemelric Isboatory CABR1« tbe wertmg envirooment 
WENLOGO. tbe eleetnnuc laboraiory Electronics Werkheaefr and tbe set of 
educa&ooal apphcalioos a&soosled with ibe loud^sensiDve keyboard DIL 
Dunug the Iasi year^ of d^ psnod there was a prohferaiioo of mulb^iDedia 
piogramiDss especially relevant in enncbuig leachiiig Tn^hfwii ui ^ large 
vane^y of leammg seas sod styles. 

of ibedeveJopmmis oftbat have left a consolidaled seed bolb 

as oew produces aod m effective workmg melbodulogies: CLIC developed 
by huDceec Busqueis, Ibs bad a highly relevant success, with over 100X00 
activities developed by te^ben worldwide, wfaicb bus led to a 
recent reprogranomog that allows these acovrties to be aueased 

from tbe Iniemet 

Seme locally produced programmes have been subsliuited ot added to by 
profeasiooal frogrammeb ibai covered Ibe area of activity MUSIC. 

developed by Francesc BusqueSs. has been subsdUiled by Muuc Time: 
tbe EXAO locally preduixd programmes have been opgnsJed for use lo 
high schools cLssruoms which include specialised peripherals and 

software, siscb as micToacopea or consoles ibai conlrcl seis of speciahsed 
sensors 

LOGO enjoyed a coosidsiable level of inlerest but its use was already 
diup^ang by midnuietiea. One posaUe is r>isr tbe dniDdtic locrease of 
leanuog epportumties provided by standard and educational software meant 
4 decreasing emfbasb on programmuig as a leanung tool 

li u wmfa pomling out thai almost all programmes, both professional and 
educational, are in language or luve versions in it. In many mseb 

speofic Iranslatioos and adaptatioos were 



4 . TEACHER TRAINING AND SUPPORT 

Rjgbl from tbe start it was thougbt ihsl the effect on a large seettr of 
leadKcs was an important rei|airement lor ibe of an educational 

integrutioo policy m computing. Ibus. the teacher tramiog acMo was 
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«specuUy ’Di/oughom Jte analysed penod, over 23,000 teediers did 

ceuces in difTetSDi areas o( lympnting Most of ihe inimn| 

coosisied of mrttiiiW averagiD| 30 to 60 hours m length ihoi were aneukd 
ihroughooi the lerriioy by wcrkiog teachers who ounbued training 

With then oortnal wort:, using an organizacooal cnotfel (eeviously devekped 
in ibe ''Applied Corapuiiog Cycle" at the Polyiectankal (Juvee^ of 
Caialoua. 

A ^uficant exception has lo be pcwted out: befoce seuiag up the PIE 
and foe die first years edits existeace, '*ioiensive" coocse ksiiog one 
year were held. Ibose cttirses we<e by teachers who were relksed 

fiom their usual week for a whole academic year. TUs strategy resulted m a 
good number of teacher trainers, very well <^ua]ifted in 
computing Ihey. In turn, where the leaders of the snowball froceas of 
gy to f training. 

Telematic in-service training of teachers began quite ecly. m 1989 (Ruin, 
90). Rom tbe bepnning it became clear thk such courses provide 
levels of time-space flexibility, very much appreciaied by teachers, althougb 
telecommunication facilities were somewhat fragile and coats were high. 

Tbe training meihods used throogboot this period have mostiy been 
consohdaied. giving nse to a wide offer of in-semce training for teachers. 
Corteotly ahneat 25,000 teacbers take pail every year in training activities 
for teachers on information tedmologiei and thor educationa] uses. From 
die start in conjanciion witb tbe trainings there existed infrastnictures 
]frAtno suppeal to teachers in di^ daily week in con^mtiag, giving rise both 
to tbe provision of trauing, information, and work "i>i>»nrJ8 as well as 
promoting comminlcaiiOD amcmg teachers so as to provide an exdioige of 
experience and information 

The relevant insmusents to achieve dus were the soppert services 
provided by external firms and ibe Up-daeng Saninars on infemnation 
TechnologMa, known as SAH (Catalan acrccym). 

Service conqianies have been vesy important m providing on-going 
suppert »riainrpii.mr^ and profeasiODS] advice During the first stage these 
actions were cmiiered on providing (oamienance and suppcei to 

hardware, as weO as logic maintenance (audits, consultancy and iriiii'i|iiiiii m 
services) mcooqilex issues sixbas local area netwodrefl^vonmenis or Unix 
workstations In recent years, the proliferation of coo^HKer hardware, iis 
increased complexity, the new infrastrucmres of connectivity and access to 
the lotemei have increased significantly the need of hardware mamieoance 
and of external support llus has have a liol condition fer 

achieving success with informatioo technology in the echoed. 

Ihe SAT1 have been - and contmoe to be - a key pan in boosting the 
successful use of con^Hiting m schoeds. Setup during the first years of PIE, 
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thty cooajt of deceonh»ed idMuics tbroacbom ihe Citttkiii tenrtory^ 
which srt biomllaiKuasly 3 to 7 pCT Y< ^nrtnmr yta Ibe 
T)tpmDal of EducadoD md c^-oidii^U meaopk with the Uu 
of to be dedli wilb^ aoJ (be feosml uifmoaboii tfxJ 

lo be out It (be ud coile^U highly iigoBcuni 

oifonDilioii lod ofuuas wiib regsd lo ruoouig lod the global 

woik project Ibe »enuoari lo tbeniidvei m an importast of 

eKpencDces Mrrwtng paftiupatiDg teachers conlnbutiDg to sprewiiog aoJ 
ccoaolidadDf »uoceabful w^y» of educational uUegraiioo of computing. 



5* CURRICULAR DEVEXOPMENT ACTIVITIES 

Comoiiliir ckvelofanal arti>itMe through InfbciDation Technology are 
ibe cod elective towanb^ whkh the artKss id area ccnvevp The ceal 
uae of hardware and compulsr pfogremiues wai lo tfae daily i^^lwTig work, 
with ibe ob}Mive of inlegraliDg ibeae into educational practice. 

As lu abe^Jy been from ibe very start the veraaoUly of tbe 

computiDg uwtrunKiit favoured a variety ofposuble uaea m educadon. under 
chHeceot fonb or oodeU of actioD Rom the oubet. ooe of Ihe mobl 
wodeapiead models m ichoob m Catalooia was ibe of tfae cooipuler as 
HC lObtruiDenl of Tni^llt»hial wofk to be miegrated the normal learning 
work of pupila. to encourage ibe developmeni of then iapacrtie& Tbe 
availabUity of tbe cunpuUog lortrumeot. togelber with tfae profei&iooal 
fftjgcmiDCi dial go with it very ofleo ibe canying oul of projects or 

acbvmea ^>1^1 would not be poi&ible wilbout iL Eaaa^ 4 ei of muuete linei of 
developmeni in this area of action were: work with yiandaid office compuier 
system tools (werd proceaam. ilfifiJiinri and spreadsheets, desktop 
publisfamg prograimi^). artm; and ck^go aod drawing die use 

of compobog m musical educa&oo» robobet Computer Aaasied 
Espenmeo taboo, the use of stabatics packager. meteortA^gy and 
collaborative work using telemabcs 

On tbe wbole» Ibe use of computing was lotendsd lo carry out tasks m 
differ e nt areas s>d cooteats. in a >»TnOaf way to which this occurs 10 
different fac^ of society b may be stressed that the studies were ^ and 
conboue to be ^ mire intenhaciplti^fy and global in primary educaboo than 
m acoodary education, where tbe lo-depdi study 10 different ^Kcilic areas 
or subjects more importaiit Tbe work n un ed out m vocabooal 

Iramtng warrants ^ecial mention. Id a coosidsrable number of schools 
had spe^iahaed cLMCOoms in diff e r e nt areas (cfBce computer systems, 
industnal. hotel mat^gement. fashion and tbe clothing indiutry) coosistmg 
of a of ccanpulers emuKskd via a local oetworL ImtiaJly tbese used 
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NoveO Netware operaiug system and later MktdsoH eovifoanMiics, 
equipped with a senes ofrelevaoi software for (he area io <yes6oa. 

Ancfbei area of actioo of conaderaHc mqKsiaoce was the sertmg iq> of 
'Computing Lsl%’'. up of a senes of ouliiiDedia cajo^HiteTS 
via a oerworic of Windows operating sysioo. Ibis lent suppcst to wock 
carried out io differeoi fTtvaiiar areas, with special atteotioo to language 
learning, where the ease of havmg tf cce’s disposal mulUDeiha «md*nak 
and access lo eommumcaioas are wcsib stressmg Tbe povisioa of 
UKratones has been fully vonsobdated, and these have now becnme 
‘'MuIluDedia T ■Jig *' without beiog to any ^lecific area of use, since 
conqHitmg has proven lo be valuable as an aid lo all cumcular areas. 

Id addiuoo to (he model and propecls already menhoned. there axxisied 
a vaiiefy of altetnadve working methods. Thus, the ofeoopuiiog as 

a speoiic subject of study was earned out ma large oumber of scho^ often 
m a eooceprual and reference feamewoik (hat nvfcvVgi ibe (ireseiitahon of 
cbe areas ^ end-user ^iphcation that are most widely coiBobdaied today, 
but also dial suppon a specific programmiog of develOfmeolal tedtnology. 
Another noteworthy reference was that of the wesk with LOGO, m projects 
and acbvities encouragiag tbe developmeDt of studeots’ cognitive capacities, 
(hough (he intensity of its use haa diminisbed over tbe past few years. Ibe 
use cf ^‘Aw-Jiinnai programmes lO specific areas also ictic place, especiaOy 
favoured by (be arrival of powerful and easy-to-use multimedia Frogrammes, 
as well as (be support giveo to areas of speciTic use Ibree mcluded work m 
tbe school library, where tbe ^RGAM programme is used, developed m 
PIE, Or the generic use of documentary AMainsMi; as an iosBumeni of 
cnllection and orgauutfioa cf mfotmalioo io diverse cumcular 

areas. 



fi. COMMUNICATION, INFORMATION AND 
DOCUMENTATION RESOURCES 

The miffing, support and stmeturea memloned lo tbe above 

sectMos were supplonented with ihe devetopmeii of two major propects lo 
the area of ajmmunicaikci. mformabem and dDCumenUCion Catalan 
educational telecornmumcaiioas oefwodc XTEC and tbe educaiMnal 
ceaources SINERA 

tbe HE began Its operaiicm telematics were a very important issue 
to foster and laqilement. so io 1986 tbe rtaian Educational 
Telecommumcaboos Nefwok w« creaKd (XTEC; Xar^a Teleminca 
Educabva de Catalunya). During tbe first stage, XIEC was implemented 
sevordiog lo Videotex prctocoL which at that r<'rLi» was tbe iocipient 
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ommuiucUioa suodard m Spain. foUo«iog (he modd adopted io other 
countries especially to R’aoce. Tbe videoiex we a i<"iit<»d y«f efiective 
system olcMmouincabciD and access to infonnabwi. although its was dearly 
iimiii-H fee otha acbviiies su:b e lele-dehaies or -Tfiianp of materials 
baked to coUaboraiive work processes To overcome those Imutatioiis some 
services were developed under a private Aill-duplex commuoicalion protocol 
thM was not aubjecf to die drawbacks the vichesex. 

XTEC canyiog out a coosdenMe oumbet of coUaborstive 

working activities anvig schools accoediog to different formats sod 
strategies. Among these were the seccodsiy mhool tele-ddiales m differeot 
cumcular areas, such as i>ng»»ay» and bteraiure, and edhes and soaal 
soeoegs. XT^ also allowed the developoem of inleroaiiooal 
cvoimumcatioo activities, with noteworthy cootnbubems in foreign language 
learning, and gave sufpoil to the woik of specific groups ofpeo^ su:b as 
the Pedagop^ Resources Centres, the teachers aod stunts of rural 
schoc^, or die groupwork activities earned out by teachers of pnmary 
edia:atico (Ruiz, 1992; C^tells, 1993) 

Ibe XTEC network was integrated mlo tbe Internet in Apnl 199S, and 
tbe Departmem of EducatMo Wami^ a supplier of Internet services for 
Catalan schoeda. The adopCioo oflnteniet has aconadenMe increase 
10 the use of XTCC as a powerful tool specific for the educsbon sector, 
having conadenMe impact m almost every area of educabonal use of ICT 
Many of the educsbond work models that have been menhoned in this 
ancle have been boosted and amplified by lotemec aod il has rnuU new 
possible as well Tbe capamty of the Internet to become a global 
''mfdjalb^^'’ and its far-reaching coaummicabon facilities improved the 
working sundank of XTEC from the start The mfcrmalioo resources aod 
ibe commumiy dimensioo of the XTEC aod the face-to-face inieraciioo 
provided by the web of seminars were crucial for teachers Wimting 
acijuaioteil with the materials available in many cumcular areas fVergfs, 
1994: CasteOs, 1995a: C.«ella. 1995b). Ibe continuing success of XIEC « 
a solid reference tbe creadcio m 2001 of a spedfic portal 

for students, edu365xom. but this lies clearly outside the time-span of this 
article. 

Ibe work done on document databases and specifically on tbe SINHRA 
{System of Educational Infoitnacion aod Resources for Learning) 
was shown to be a key resown aod a quality faciw harking tbe task 
developed by the PIE In tbe early years of Us operaboo. Tbe SINERA 
<iaiftKaL» (CWt 1994) was implemented according to ibe models of 
profesaional documenl databases - disUoct of ibe mere classical 
bibhographitni approaches - aod contained many thousands of references lo 
educaficmal resources, which were provided by a network of suppliers, boib 
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teachers and speoalists oo educaikna] mMerials. ’nxae were desa'd^ed ui 
acaxdaoce wiib a deago dial stteaecd the ediicaocHia] value of every 
rescurce. lUs was adneved by giviog eadi field of the d8Uri^ase register a 
general mffamnp dial was (heo loqilaDeniBd affyi-ting to die ^Koficify of 
theiesoufve. 

SINQO^ was mibally impleiDeoted cc ibe Mistral documeiit database 
maoagemeiit system, aoJ was accesable both io (be videotex aoJ full-duplex 
protocols of (be XTEC. Laier, with (be comffig-of-agB of mnihinjitia 
standanfe, ii was dismbuted m CD-ROM, a media (bai offered gieaier 
mformatioo storage aoJ distnbutioa capacities. When m later years, witbthe 
^ipearaiice of loteniet. (here was ao expkmoo lO (be magmiude of 
educauoaal resources stored m digitsl format, it was oo longer possible to 
coniioue die developmeot of SINERA lis mabodology has oevenbeleas 
survived as (be lodeuog melbod of (be '‘m^baibiques’' of (be Pedsgogiml 
Eiesources Centres of (be Depailment of EducOioo 

Ihe availshhty of a truly efficient ctaalogumg and retrieving system foe 
tbe educabooal resources avalsble cs (be XTEC. inriiaiing the erlu36S£0m 
portal IS apemhog issue. Even rSfigK ibe available sescdisrs on the hlemet 
(Yaboo, Google, etc) belp to access to available resouicea. (bey were 
not specifically mleoded to address the oeeds of students wbo are foe 

the remurces lo satialy a leamiag need, quite often UI-deTined. To fulfill dus 
gap U is considered to talu up the ecpeoence of SINERA, coupling it 
witb (be new description standards and die possibilities that are 

offered by systems of advanced bnguistK analysis, so a hai»n<^ model of 
iivi*>ing ^ retrieving of educalional resixates «»»<■<< to tbe new situalion 
cache put in place. 



7. CONCLUSIONS 

Tbis article has mennoned a series of acbons organised in a simultaneous 
and coherent by (be Educatiooal Ccmpuiiog Programme of (be 

Government of rarainnta io order to muoduce computers and promete Us 
educabonal use in tbe schools. 

New learning oppoiTunines and n»arfiing models, new fdnns of classroom 
orgamaaiicHi and sthcii work brought about by momentous (echnological 
changes are continuously md bang explored. Tie ^ipeaiance of 

(he local area netwoik fosiereil (he use of compu(et lahoraicxies, mulnmedia 
conqMters provided access to ao eotuely new brands of mteraoive 
educational contents, and the ■pp»anjtv.» of the Iniemet ccnschdaied (be 
socasl use of (elecommumcatioos and boasted tbe communicatioo and 
coOaborauon of learning and schoed work. 
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Tbs cusicDcg of a itfatmil ot^BoudKaal <od suppon model has proveo 
lo be a key lacioi for belpog s^toc4s and teachos oo ibe haid task of 
iuegialiiig mibfinaOoo leUuulugy mto educsQco. Tbe autbofs of Ibia paper 
bebeve *><* tfucb ao iotefrSeJ policy is aoll valid ai tbe cd Hirting ihia 
article aod Char ii will eveo utore critical o ibe seat fUnire, io which 

(be gap betweeo sew colmts of atudeois living m techaulogy 

nnfT I hyp dnldiood and a sdnol syatsoi tbai np^aiy od industrial age 
paradigms will moat probably widen (Rula, 2003). 
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STREAMS IN THE HISTORY OF COMPUTER 

EDUCATION IN AUSTRALU 

An Overview of School and University Compuier Education 



AnbatTanwill and Bill Dsvey 

Virr>trstfy aidfiMfrV*ifi>ereivAiuiraLa 
E-mdl/' antuifJaiuil9viLeALau 



AMnei la •crld teav, AisirUia B0*ed isto Uk «<1ikmouI coapoda^, boife «l IM 
Hifber Edmim aad SdiKd kveti, *07 nrly paf« k«ks «i bow 
oaivfRuy aad '«>** bow whole ccmte o ccQfHidag evolved o 

Aiatralia aad bow ibeo: bad link cSki oa ibe lane iwe ol a 

aduott WctaulIrcufBiaebow MDpUM wttefmt used a adu^ aad ibe 
lafliiwa pu (han dM asd detafcd bow ibef could be used We 
aa eaol)tebed anutfel dilK ^owdt ofacwisBic sob}ecB id ibe ourgeacecj 
die diacipluK am ccgapnUBj. aed a perDcular. to tlw VicKciaa Year 12 
Ccaapcw Scwaca snbjeci 

Keywceda' CcofRiier aoitte: latcnunoo afaMu: Cco|We* edocadcc, CuiiuieB 
(Cfoa ibe ciBTKiduia: Stbcol coofeiusi: Uavenuf coofcuag. 



1. INTRODUCTION 

Tie CcsuDODwealib oT Australia is a fedgaiaon ot ax staiea aod two 
lernUffui eadi havm| a cxnsidaalds degree ofiD(kqn]ifcD£«. ConstiiutioDally. 
gtacadoo is ibe role of the iodiv>huI Sue; Ibe Commonweallb Govennml 
ivang hmited to cocedoaliaa leadsTsh^ sod lbs fuodin| of speciSc projects. 
While al&) ^watVmg Austraha-Mde issues, thk p^ier will coDceotiaCB lis 
perspective 00 ibs stale ofVktona. 

lo ibis paper we wUJ provide ao overview oftheevoluboo aodhisioty of 
[be various streane of educalional computmg m Australia: University-level 
Computer Science and Informabon Systems tcursea. PnmafY and Secoodoy 
School courses leschiog shoul coaipuiug, and Ibe use of ajnqHiters in other 
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scbo^ sub}«l 2 k Omot if> ^occ restricMos^ ibe piper will not idJrgj< ibe 
use of cooptittfs 10 EdiulKKUl MmafniKot st uoiveraily or school Uvel. 

To iDo^ tbe ckvelopDCDi of the di»ci|diDe srea of Ccmputiog we wUl 
rrLdi:^ of wofk b> Lnyloii (1972) wfao wrote oo ibe evcliftioo of subjeoli 
^ihio ibe school curriciJuiii lo Layton's fu^l siaft of cumculum 
develcfoeot eolbasi^Ac teacfcgs bruig ^mibssooary eolbasmsiD' to tbeir 
tissk* aod justify tbe oew subject oo fcwods of ^crtuieiice aod utility V 
Evoluboo tben ccuirs lolo a ffonn rt stage where a badibon of ^scholarly 
work^ aeifea and moeU leacfaers take over ita delivery, better ibougbt la 
pven lo tbe selectkm and urgamsaiioii of subjecl nsatler so ibat is 
coQsuteot with Ibe 'mtenial logic aod duciplioe' of tbe new subjecU raiber 
tbaojust beiog Id L^ytoo^s thud stage complete blaodanbaabon^ even 

approadnng stagoatioa ocews. Subject conieot k oow largely 

by scbolaia, oot on tbe of lU uubly^ and tbe sludenis bave oo 

cbot» bill to axepi Ifaia (Talnall 1993). Although to explam 

evoluMo of angle subjects at ibe acbool level we will show bow mfyki 
iSD be closely identified m tbe history of educaDooal compulmg id VkIotil 
aod applied anH of tbe Compu ling discipline 



i UNIVERSITY COMPUTING 1947-1%5 

(d wmld tsm& Auslnlia inaefe lia iDove mto ivmpihng early Ibe CSIR 
Mkl (CSIRAC). built by Trevor Pe a rc e y aikl Mastuc Bead ui the lale 1940s 
was Aiatraba s first bnemally^slored-prDgram coo^hJer and is ^Liowledged 
to be tbe wmld^s fourth Ausnba had been well placed for an eoby mio 'the 
cemputer age' » witfa a agDiScaot nuoufacrunng base for ibe techoology of 
tbe day: Ibe vactiaiD Cembnied wiib experbse m televisioo and radar 
develop duruig tbe 193Ck and 1940s ibis was a criboal factor (Tteucey. 
196S). 

h 1947 tbe Uuverstty of Sydney^s Departmeol of Matbeu^ncs^ mtroduced 
a course m The Thecfy Computation, Campufiftg ^notices, aiki Theory of 
-tbe first audi comae 10 Aubbaha(Peney. 19S6) Attbtf time, 
of course, lo use a cornpiter at all required knowledge of programnnng. It was 
sevoal years before computiDg was seen anywhoe other than stabsdea and 
dspaitmeota (Surrey 196S; Tatnall 1992 ). ProgramauDg courses 
were given regularly ui tbe University of Melbourne from 1956. sdJ in 1959 
a subject id fJwnerica} Methods offd Computing was developed. 
Undergnduale courses in Thiory of Computation conuneDced in 1964 with 
the establiduDeol oftbe Departineot of Infbrmatioo Socnce (hareey. 1986) 
lo ibe kte 1950s the ComiDOnwealth Govenuneot took a decism to 
coof^idense tbe opeMkn oftbe Depaitmeni of Defeoce and the Post Master 
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Goier^’s DepaitoMat (TMG), creanog a masave lequumieor for bamed 
computiQg persocnel. At thi^ cbe uoiversaUes were only staitmg to 
b> gnpg with ibe laue oT wbethet coopuiiDg was a pul oT malbemabcs or 
should be coiadaed as a new discijdiDe Wldi courses which were quite 
(heoreiica] in c»af uie, relatively few and sparse Cadlilies, Ibe universities 

were largely unprepared for the demands of Ihe Conunonwealib which 
neetfed courses with a substantial compjixsi dial was vocanooal in nature. 
Ibe umversities bad hide intaesi m pcovsdiog ojuoes CTstuall. 1993) 
so. ui 1960 ihe Australian Govenmieni’s Cammcinwealih Public SBcvkc Booil 
SCI up (he Frograamers w JroifUAg (PTI) sclieriie as a temporary measure lo 
aOeviale ihe severe shottage afpcogramiDSTS and oiber cooqiuier professionals 
m CommODwesllh GoveronieDt ft«pat tm)tiu lbs FTT omses were gcemed 
i^ards traiomg staff for Ifae esubhshmeni and mnoing oT nwnmiai and 
adimmstiaCive computuig apphcacons. After severe yeas of operatun 
/e^>onsibihry for runoing the P(T ojuises was transferred cxonplettly to Ibe 
tertiary educabco sectcr, and set Ibe style for many of Ifae courses later offered 
m (he Cc^gm of Advaioed EAicsfeon (CA£f 

In the early 1960s, and almoa in several key personnel moved 

from industry to »paA™a to they set up computiog couse& Gerry Maynard, 
axning from the PMG, took up a pcortiOD at Caulfield Tecfani^ CoUege 
(CTQ and Donald Overiieu. from We^»ns Research B^iaKinhcwm amoved 
to Ibe Umversiry of Queensland. Jack While, Westy Williams and Brian 
O’Dooagbw left tbs Commoowealdi Pubbc Service Board to take ponbott 
ai CTC Beabgo Technical CoOege. and RMTT respectively. One of (he first 
educational insotufioos m Ausiraba to adc^ computing as a priority was 
CTC’. As early as 1961 CTC bad offered a CertifliMe of AccounMg (DFi 
course and by 1967 (he Diptoma of Businoss Sndios (Data Frocessi/tgj 
ccBnmeoced as what Maynard suggests was (he foreninner of many of 
today's couses in Information Systona. Maynard (1990) daims >>■»*<» 
courses (o be ite first electromc processing courses in Auslralia. 



3. COMPUTING BEFORE THE PC: 1965-1977 

From 1965 university coaqHitmg courses 'respectable’ and were 

soon widely availaUe (n 1969 Compuisr Sckacs was ^fered m Monash 
Uoiversuy's degree io tecbncdogy that such courses 

typically moved fiom debvety on an inabtutioo’s mainframe to one of its 
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KW mim-ccmpofCTt produciog a fimdameotal change in ihe coctcnf and 
avaiUt^ty of computing coursei. TLese cvuraes Ibeo proh/erated ai the 
Uoivembea and and by 197S/1977 Mooaah and Lairobe UaiveraiLei 
wwc offering a Poai-Graduale Diploma in Computer Scitr^e. 

h was in the eaiiy 1970a ihk school «^«ipiHng began when a unaD 
Dumber of cronpoim started to appear m Auscrdian scboob, typically 
resulting from ibe eKpmuie of paiticuJar leacbers to compuiiog during their 
Ufflverary studies. Id 1972, for example. Burwood Higb Schocd was loaned a 
FC^-3 cxm^Hitet by Digital EtijUipmeat (Salvas, 19SS). In 1973 McKiddod 
H igh School received an Inoovatioos Gram to the purchase of ao 8k 
Wang computer costing over SIO.OOO (AUS) and requiring an annual 
mainh»n«n<Y» ccDtracl of 15% of the puTcbsse price Because of this high 
mainlenaoce cret Box Hdl High Scbcid agreed to share the use (and costs), 
each having aoaas to 4k memoiy. Box Hill used a Teletype terminal 
With a paper tape teaifer and accemed the computer via a dedicated 
te l ephone fane, but this anangeoeiil was soou sees to be unsaiisfactoiy. 
Thew early computers were used by maibemabcs departments 
exclusively fw the teachmg of programming (Salvaa, 1985). 

The biggest impuf* cm scboob however, was iotrodocbonoflhe Mooasb 
EducaCMual Computer SysKm (MONECS) Before the advent of PC it Wtt 
impossible for an average sdnol to have hanls-oo acxess to a computer. Id 
1974 a group at Mooasb University produced a system using mark-seose 
cards that allowed a of 30 to get two runs in a one-hour 

period (Monash Compuiiog Museum 2003). Ifae MONECS system was used 
to leach programming m FORTRAN or BASIC. At this stage schods saw 
cvniputing as a branch of mathematics concemed with algorithm demgn 
Another development at dns was experimenlaiion by the S^ictcnan 
Technical Sdiools with use of Control Data's 'PbhTD System’ (PtATO 
Leaning 2004) for omiputer-asasted instruction for iraimog of apprentices 
and other possible aiqibcatioos. The system was, however, very expensive 
and did net pr o ce e d The amval of the AppW/ in 1977 saw the end of this 
period and the begmmog of leal advances in ibe ite of computers m schools. 



4 IMPACT OF MIGROCOMPITTERS: 1977-1990 

In dns period nf the current computing cumculum in schools and 
umversiues was Although mteiestiog changes occurred m 

umversity curriculum at diis time, we will cooceotrate on school computing 
which the PC 'Tiarti. both affordable and useful We will tegin m 1997 when 
Watsonia Ifagb School (wbeie both auibors were then teaching) obtained a 
cumculum innovation grant to purchase an Affde// computet. 
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4.1 Tbe Advaocemeot of School Conipuliog 

Id Cbe Ule 1970s ibe oumber o/ mkrocoiiqHitm m Macvun gbools 
grew rafsdly but witboul soy ceotrsl Jn e cii OD £r^ educaikn sudKvibes. [n 
1980 Aone McDougsU was amsBaoDed to repjit oa bow computers were 
then laed in scbods sod (he possibiUbes loc fuiure use (McDougall 
1980). A lew years later (be Coomioowealtb Govemntfnt noted the 
ifflpoctance of introduciog computers bio scboob and set up s r.nrrnni«>»^ to 
repeat co bow it tmgtir be^ lo provide (undio| (Comioonwealib Sdiocds 
Commissioa 198)). One result of (be Commoowealth mvolvemenl was 
funds lo set up Sute Computer Educafleo Centres m those siatea not already 
having ibem. Iheee Centres ainv<i to provide bolb support and profesaousl 
development to teachers mvt4ved b conqHiter eductmon. 

R)ur stiemns of computer educanoo soon emerged: Subject use across 
tbe cumoilUfiL Computer Sc»ce. LOGO, and coaqaiter iodusny/bu^oess 
iraimng m Tednucsl Schools. One of die early curnculum dnecnoos was 
cxmpuiers across tbe cumailum’ and AppW/ software bke: LeiDOoade. 
Hammurabi, and (be Hrst Fleet fconvii^ database showed (he posatahties 
bere. Several Subject showed an early bierest. particularly (he 

Madiemaiics, Science and Commercial Teachers’ Associations, and a new 
sobjeca assooaCioo: ibe Computer Educadoo Group of Vittona (CEOV) was 
setup. 

4.2 Hardware Braod Wars 

There was bale software companbUity between die early types of PC 
used m schools and so it a bg difference lo a schod’s computer 
educanoo curriculum whether it used Apple//. BBC Microbee. IBM ot 
Maontosb computers One of the fiioctioos of tbe State ConqHiter Education 
Centres was lo control the proliferabon of diese brands by supporting only a 
iirniii»d number on a 'recemmended hsl’. T «v<^ seveial countries. 
Australia even commeDCed a project to deagn an Australian Eduraticnal 
Computer (Tamall. 1990), uhi^ fortunately (m cetrospect) did not proceed 
past the stage. Recent developmeus have seen (he nse lo Amnatv.* 
m schools ofthe IBM-comp^ble PC (Windows) and the Apfie ManntosL 

43 Tbe Birth aod Death vf HSC Cvmputer Scieoce 

In many school systems (he ’werib’ of a subject is measured m its 
Wilti rii>» Anal yi»in‘f>r tt->>iv>ling (V>af 12) aS many SSClibe 
importance lo ibose suI^kis (ha( are seen as vabd preparaboos for tertiary 
study. In 1981, asa result of many yeas of effort by a group ofacademks. 
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CcmpHitr Scieoc€ wab first o0«ed a 2 ^ d Higbs Scbool Certifuale <HSC) 
sobfict 10 VicttnA (TatnalL 1992) b is iottmtmg to kick at rcwAuot to this 
subject ErofD tertiary 9cboob^ aod the ccocnil pubbc 

Melbourne sdJ Mooabb uiuvefaib&5« wfaub a&w tbemselvee as j of 
YC- fr hi fr staoJank^ uuuUy fleeted tbe »ub]e^i, not allowing ds incluaon in 
aebnisoon auna for tbeir Tbeir noboo for this was ihai the 

ofasbcsmieDiallooedto fofmal esammalkai was ooly iS%. ^Vlicn 
peaseti several aiadeinica fun tbeae insOtutioob cooskkfeU 

the sub}eU of Uttle aoious wouIl aod "not a ^fijiupnaie si^^sol to 

study ai a seumJaiy sdKOl level' (TalnalL 1992) Ibey would often uat^ ibat 
they wouki piefer Id have a scudsot with oo knowledge ot uaEpubog wbofD 
they cotdd lolnxhiue to j^gnpjfwng conceyfe, rather than ooe ^who hial learDsd 
bad jrogranmuog lo BASIC Tbe fau t^ Ibe CompuleT Sane sob)M had 
be en specifically coostructed lo adebes dns particular cuncm by tbe study of 
tojHlown deagD Sid structured pfogramnimg uassed tbetroodee. 

Parallels tan be drawn between tbe lotroductioo of Coiopuler Sonce 
aod that of Geography m Pnglig>^ schools as desoibed by GocKbon (1987). 
Ao iotereatmg vanatioo is tbe reachoo lo tbe subject by tertiary rosiitifdoos 
io Victoria Tbe "traditiooal' oniversitiea^ which had been offering a highly 
absncl wraioo of Compolo Scieoce for opposed introduction of 

ibe new subject at seooHkfy scbool levels claiaoog that ibe coocepu were 
above what could be underslood by studeots Ihe CAEs on tbe 

other banH were generally c|oite u^portive after fighliog ibeir own baolea 
with ibe ufliveoiOea onthe pla^e of computing years earber 

Pareotfi. students aod employers readily accepted HSC Cocopoter 
and student numbers i^bj^g the oew subjeol ^r^~rwur»4 rapdly 
Tbadm^ however^ were net umversally m favour. Begmniog fitim about the 
mic^l980& when Computer Scieoce was still lo rapid growth a number 
began lo <^ueslioo its Thee arguments had several strands. Firstly, 

some claimed CooiputeT Soenoe was as elitist subject, too 

difficult for xfttA^tr and ^ sbould oot be sofpMed (« il is 
to oote ^hai ibii was esaclly opposite to the view earliq held by Melbourne 
and Mooasb uoiveniUes). Otters ooted that the ratio of girls to beys ukiog 
Ounpulo ScisDce was almost as low as physics, aod axpnbsed 

coDccD that It was b^^Tmmg ^ bcy's subject. Perhaps, however. Ibe most 
dao^giog caitiuai from those testers wbo clasned the peeseoce 
of a subject detraOed f ro m tbe move lo encoufage tbe use of 

cctBput:cT^ across fke curTKulufit Theirargumenihadtwoparts. Firstly, they 
argued that tbe oo oJiooJ coopubog Cacihbes by Computer 

Sctoicc classes jt difficull for otboa to obtain adec|uale access to tte 
owinDes. While cootamiog Initb. aigumeni the poiot 

10 most cases the reason that tte schotd bad purctesed a number of 
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compuiers 21 2 II w &2 to hupptxK the of Cooputer Secoodly^ 

li W 12 afgusU dial the e^iatgfcc of a »ub}cct would Tiwan that 

ttocbers of oUn aul^s^l areas would ooi txafaer to iulude aoy meoboo of 
coopobog^ uiDaiJeripg li covoeJ elsowfasn. A number of teachei^ »aw 
Cooputer Science and ccanpuier^ across the curriculum as ^veiaane^ aod it 
took iiii^ bofufe ibeae poiots of view woo n^ondkd h 199(X 

however. m die suuciure of the Year 12 cumculum led to the 

nplwxffienl of Compuftr Scier^e wiib a oaich more geiml sab|M largely 
baaed onPC afpbcabomk cuLcJIrtfiarmation Techtala^. 



S. THE PRESENT: 1990-2004 

Ou]ge» to the structure of the Year 12 curriciiluai recalled m the 
mlroducbco of three new IT aub^U: la^rmaticn Systems, It^moficn 
Procsssmg a/td Uar^gement aod Mfi^rmncrt Tschrtolcgy in Sccisry, Una 
pixeaa abo resulted 10 a cfccease m any between aeuMidary 

cumculum and the uoiveraitiea At ifaia sevejal subye^ were 

rwLM^ redaodaut A study of particular iottfeat bare was Sscrttorial Studies 
wbiih been a vocatumal subject pfepanng (mostly) girls for eotry mto 
office and admunatrative jobs« but tbe of typing w lypewrilets 

was sea as aDaLhrviusbu Ihe nuoiencally large aod mflueotial nurober of 
te^bers rraat^ feduodaot 10 ifajs piveess produced a pressure group aod since 
these leaAeri had beeo moviog lo ekcttuiac typewriters* tbe beat way of 
occupying tbem to be to ibem IT tc^bers. Ihu move of 

Secretarial Studies teachers into Computing can shll be seao id the nature 
sod scepe of tbe studies in the fioal school year. 

The ^Cmpuiss across die Cumculuoi^ g^^Mip to lofluence tbe 

way uunpUere were used in seocruhiy schocA^, ao iDteresliDg eaample 
beiog that of Tnaih^maiirj; In maiheciatKs every year level was re^uued lo 
add compuler-based learning of loto tbe cumcuImzL Id 1999 it 

was fouDd that resources in were not lo ibis demand* 

aod a Dial at using computef^ id tbe esiamuiatioo system failed Mathemabes 
leachm found tbe soluMo lo this m relatively ineapeosive giaphiis 
calculators and use of Excel and Matben^bca in sdmols ihu eased lo aero. 

The other pbenomeooo of the nineties was tbe Internet aod a Govemoient 
UDtsative connected all schools lo higlhspeed Internet lioes. a satellite 
for remote areas. School libwies now boast multiple loteiDet and tbe 
hiiemet intrudes into most social screpc e suh^ls as a research tool. 
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6. CONCLUSION 



Perbt(p» of ils uriy eotry, Lbe atroducOoo ofcompiWis lolo all 

Jcveli of ealucadoo m Ausimba occumd very esrly ui a global sense, 
story of Bdu^aDoful compuQog has geneially followed lbe paih suggealed by 
Layton (1972) and we cao ss ibai (bere luve been two nnportain dnviog 
fones. Ilie 6ist is (be force oflbeioJividual: (be effect ofpei;^ like Trevor 
pMfcey b Unrreralies. and of the MONBCS system m higb sdwob can be 
clesriy traced The *^^****1 influence is chat of guvemmeiit. as iniOaCivea I'Vp 
( be funding of (saLba traming anJ suppirt for capid pregieas in 

coopuliog curriculum. In Vrctcaia. government bad an uiiVience tbiougb the 
way it allowed teachers to experiment Cumculum ‘framewoeks and 
guidelines* laid out wbat siudmts should achieve rather (ban how lo achieve 
the intBodal ouloomBs ^ns of fleedom has allowed individuals ui 

sc boob to develop programs differenl from many others. 
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AMOMt BducMMB led erpaas)M dedocadoo bBV« ben ibe oiia Qik otaay scKaBTf. 

0 »i>£ to Its tKMfDjeadtf’ aidpiMiiA troiB apopuknoA ofo*tfooBbilhoL 
ladia bMs owe ri^crous aneaqxs to akvMs its SMcs: diougli 

mw ol Its pans irs *tlJ scciaOy d s w i ogad PuidKS. »iL& On <Jep4oyiMau f£ 
roaiHieR o tba iasdnraoot aod lAfrastrucinral <^vakpeu«a lo 

BMi As aaililad servues, powtt bas bee* otecsved 

WtuJe tksciaaag ibe nxue d dK giDwt& <A coapudAi teichMiogy tor 
odDcado*, ccuE|)(idag aM isfrasminiBBl eavirotmats led catar 

Fclitod devek^Nutas hare also Ma b bis p^s 



Key eronfc' rn«nfBiP» £ PAw»anna 



L INTRODUCTION 



Histoiy of lodiaD educ&lioii wilDsssed »evml eoJe^vm Aod maoy 
/4ianyi ID tht SystCllL Hk Tmliaft cJuCUOOttl 

was based 00 ibe Gunikul cgpcgyt where the mode ud mutaiU of leanuDf 
were deufhd by the teacbey. ibe Guru himself. At ibat we did oot bave 
any of professiooal <r job cenlnc educatuEL Duhng Indians [i^ 

iDdepeodeoce penod a separate Departmeot of EdiuliaD was estiMiabed in 
1910. At tbe of iodepeodence oo 15tfa Aufiet 1947. bdii bad a 
popukboo of 250 oulHoo A Ministry of Educatno was od 29lb 

Au|ost 1947. Betweeo die yeaal9S0^I951 to 2001 2002. the smwth of 
enroUmeni m pnmary. upper pimafy. secoodary and soior secondary has 
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pcTBCfcocrJ by 6» 14 ud 20 SnzuLuly^ tbt Qumbcr of coUfips for 

XODeral cdiubon and pfotessiooal edocafaoo UM9a24d by about 24 

aod 12 regpeiHvely» while the number of umvosibes has iDamsed by 
10 durio^ tbe penod 195C^I951 to 2001*2002 [1]. T\^ pgrceot of 
educahoD upsodiCuio to GDP m 1991-1992 wu 0 64 coly wfaicb is oow 
404 in 2001-2002 

Influeoced by the advancemeni m scienc e aod teiimology^ educUooal 
insdtuOoos gfcotiT Bge the use of new leannng to achieve ibeu foals. 

Cooputmi ui educaOoo is iocmaui(ly a viuJ tool and con^Hiters 

have doonnaled its role Tt^ is the Tnam focus of this beaides 

discuMOf the (dvDomenal growth of other inediateimology^ viz. redio« 
leleviDoit >ideo^ lelecoaferencmg^ (oleroeK and cunmumicslioo 
uifraatructure. 

2* THE PHENOMENAL GROWTH DS COMPUTING 
TECHNOLOGY 

ComputiQg technology m educdMo can be understood as comprised of 
different sod lechoology to lotersct with society for educational 

piffpoves. It may cover ooe <v more of. a) Media and AV comiDuincaiioa 
e.g. ahem alive mstrucbonal delivery syslons such as Radio, ETV« eic., b) 
Trainiog tools like CBT (Oooiputer Based Training) and CAD (cooputer* 
aided deaign)» etc.: c) lubtiuctux^ debvery and management via computers 
and cunpjler^ased systems. e.g CAl (Coo^aiter Assisted lostruclion) etc.» 
and ^ iDternet/web baaed education 

Ihe following gchoas discuss the the compudog en id 

TnHia esoy in the educafaon systems and ucbo developments 

2. 1 Tbe FoundatioQ Era 

Tbe first computer to in 1965 and wv used ui the Indian 
industry. This eoliy was observed as a replacemeni of the mechanical 
labulalors [2] ui computo science began al Indian Insliliite of 

Tedmology. Kanpur, and the ftrA Pb.D. graduated ui 1969. About 2000 
worlang profesaionals were also produced by this institute during 1970& 
Fuidier. during psnod for the first m India. Electronics 

Cwporaboo of lid. (E<^) a tna^htn^ 11X2*12 flrombay 

Digital Computer* 12). but could not provide its viable stay ui tbe market P]. 
For promoluig educabon in mformatioo technology (TT). post B.Sc. and 
Master ot Computer AppUcalions (MCA) wese recDonneDded by tbe man 
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power commirtee whidi W-mr- fuocboiul around 198CK. Ibe desigo of 
muD-coDqHKeTS by Indian also accrued d»nng peood [4^ 

During 19S0a, (be 4t^manH for IT eduralkai and growth m software industry 
were observed. Around )990s, ibe general puldic saw (he ^Ucarion of 
cofspuiers in a broader way when Computer Maintenance Coqwradcc Ltd 
(CMC) compu tended the reservaikn system of ibe Tnt4i?n c^ways; ibe 
happeumg allayed (he feat of unemployment as cancer ved earlier [3]. During 
(his peaod. (ndun software profesaonals got world-wide recognibon. In 
1995. inieroet was available access for (be Indian public. After 1996, each 
year, triroui 45% annual growth of cemputer PCs was observed. In August 
1997, indun econounsts observed (Compiterdhome, Peb. 2001, Cyber 
Media (bdla) Ltd., wwwjdqmdiaxonO (be knowledge-based at a 

new threshold in India (hat grew faster (ban any other mfeteeb mdiisny m 
(be world. Smee (hen many milestones have been ooaaed 

2.2 Primary aod Sei*uiidary Educatiua 

Presently, (be fonnal educabon system covers over 106 million ebUreo 
i4 primary stage. 39 million at middle stage and 23 miBion ai secondary 
stage [5], For diffusion of infcmalioa for educabcc. on 28th October 1961, 
televisioiis were provided in the scbools> for (he first in India Ibe 
satellite i"«*n»<<inriai televisioa experuneot (SIT^ was cmducasd [6] from 
August 1975 to July 1976. After us success, many satellites were iain»Owt 
and direct broadcast proved [7] cheaper >han the coovenlioDal sysieoL 
Rtrtber, counliywide classroom programs were stacted [8] on ISib August 
1984. CLASS (Computer Literacy and Studies in Schools) md CLAP 
(Cooipuier Literacy a^ Awaieoeas Programme) were also launched durug 
1984 A total of 12X00 such Computers were tecerved and distributed to 
Seccmdaiy and Senior Secondary Schools dirougb State Govemmenis 
“Oper^icc blackboard'* w^ also launched in 1987 and 23000 sctools were 
covered. For the developmem of edKaooa in its eniiiety, the updated 
Programme of Action (POA) m 1992 under (he National Poh^ oa 
Education (N^, 1986, munqaied a ooufrebenstve framewcak. Following 
this, deceotralixation in educabon was done througb tbe local bodies - the 
Panchayat Raj i"«ein^Htrit To promote t^ualiiy acd modem educanou, 503 
Jawahac Navodaya Vidyalayas (a of apecial mhools from VI to XU 
level) for (be nual dnldien. were opened in alinosl every dislDCt of (be 
country. NPE also en^^hasmes (be use of miiinnwtia packages and rdaied 
lecbnoJo^ Duong 199S-1996, Naboual Council cf Educational Reseach 
and Training (NCERT) also conducted an experuneot co and video 
cooferencmg Other experiments using tbe computing technologies have 
recorded poative effects on mchvaikm among tbe vanefy of target groups of 
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lb( leainer^ 

Hu CUkSS wss fartber ccioliiwed unJer g^enuDsotiil five year 

|daii5« updcf wbicb^ 259S y4KK>b bdviof BBC Mutds » ‘c re cifBpptA under 
iKij pjuject la aJdiboo^ 2971 acbo^ mul al»o covered wilh new hardware 
and semoc£ Purtho^ to ddcbeos ibe oew vi^iuii and lco(-(enn obfecdves^ the 
sdKoe ws 2 ^ id 1996-1997 aod rerafoeU as CLASS 2000 The 

rrvued %rht^n^ started in 2001-2002 and proposed lu dsoose KLOOO scbools 
t> provicfe computer Utewy and aoodier 1000 scboob to provide cciDptfter- 
ba^ feanuo(. Uoder the coocepi of Smart Scbook cbooanf ICO schools 
ti a pace setteea^ was enviaafed Theeelcee, under this total htericy 
campaifD (TLQ during last year m 2003> out of Mid 588 disihcts m the 
coiflitry^ mor e than 550 dislncts have been covered and the lesl are m the 
ingoing phase [9] 

23 Higher Educatioa 

For ibe hgho-levd cducstiWL UoiversOy GranU Coomissioo (UOC) h 
the ap» body vested with tbe re^onsibibty of developmeol of higher 
educaboo m tbe counDy. ll has been providing iinancaal asastance ID all 
Centrals Stale and Deoned UniveGibas, both under Plan snd Noo-Plan 
scbqpea, for improving infrastructure and basic faobties. Preaenlly. 294 
umvoaibea/ insblutioQs m have 1S150 affibaied colfegea. aboul 8.S 
Students, aod 490000 teacbos [1] About 142 univeruty hbranea are 
on the way to cooqMtenaatioo (lOl In Ibe late 197Ck, REC^ (regtonal 
eoposenng and jnvate colleges wem cpoed [11] To further 

booa tbe grovpih of tecbni^ higbs educanoo. m 1992. AJCTE (AU India 
rntfTiril for Technical Educaboo) and other instituboob were 

eatabhshed ll was dectdsd on I November 200L to estabhdi "A UGC 
Network** for {soviding mfbnnatioo cODoecbvity to each imivemty. UGC 
has now uartsd tbe UGC INFONET for ibe virtual mhaoceoenr of tbe 
atmcture. By tbe beginning of 2C04< abotrt 189 umversibea aie 
being cohered unikr this networlL 

Need of fttnimiung educa&oo and for ecpial oppontinity for hi^vr 
ediK;a&oa of tbe ckvdcptneflts in tbe field of mformition commumcalioo 
technology and of of infrastructure for communicnbon. have 

gomled e^eUenl oppcrtunity. In view cf this. Indira National 

Open Universily (IGNOU) established duruif late eighties, offers 72 
prognmiiDea and ils cumulative enrolment in 2001 stood at ovo 1 2 million 
The Umvnty bas created a network of student suppoct-structure^ wiib 46 
regiooal ceiHBS and 765 dudy centers all over ibe country Ibe Univeraty 
bas aho cseaied a oerwork and telecoofeieoaog system to 

ejectrjocally afl distance-teacbuig insblutioos in tbe country. Many 
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eciis depamneDU of axnspcodam cxpursea m various inuversibes have 
been coovened into iodepenJeni opsa universities dunng cbe plan 
period TlieTe are, ai fseseut^ "<«>» opn umversities lo (he ccuony, aU 
founded by chlXereDt slaiBS durmg (he nineties. 

To measure (he role and m^Mci of caryufmg MrfunJngtf* scae 
agnificam eaperiinenis were eooducaed of tbwn are dscusaed here 
IGNOU cooducsed a Cabie TV oefwork programme m April 1995 duough 
mteracDve mode [1^, anotbee m Octoba 1995 coveting Us 10 regiorsl 
coolers through le^ecoafereiKug mode [13]. Ihe programme re i:a r fc d a 
poaibve reqwme from the participants Another telecourse was coiaiucied 
[14] over lelevisioo by Omsorbum for Educaocmal CommumcatiOD (QC) 
between 15-24 rwmW mW 1994 Tie revised educaocms] technology 
scheme b 1987 gave i»in pb>gn over TV and audio program production- 
capahiliiies and ils widK access on TV and ladio-ccme-casseue players 
(RbcP).Tltf Central Insutuie of EducOiooal Tecbnbgy (CIET> started 
aass-2000 on Door-Darshm chmnel cn 50:50 b»ng (IJ}. 

To suppleineni the face-io-face aptutyirti- ffBiwKng through All TnAa 
Rniio (AIR) md over 1620 mho lessons were broadcasted until 2000. 
Intemmve Tadk>fhone started cm 25cd April 2000. Tehcast of the Video 
lesson look place from 1st November 1999. iDterachve teleconfeiencing, a 
parr of educahoo techncJogy cm 14 and 15 March 1999 and m ihe 

year 2000 over 20 such conferences toch pJace (16]. 

2A Infrasiructunl Developmeats 



T <»Wi»itmiinifaHnrLe one of tbe prime support services needed for 
r^d growdi anJ modmnitfioo of various secaas of the ecxoomy. It has 
htviTLi^ especially impocranl m recent years because of enormous growth of 
Infonnaboo Technology (TT| and a significant impart no ibe rest of the 
eamcany Tniiia la perceived to have a special coa^nraove advantage m TT 
and m rT-ermbled services. During the Ninth Plan period a recced growth 
rale of lelecxan services was achieved in the country. The netwcih (equipped 
capacity) grew at an average rale of aboui 22 %. Curreni efforts mvolve 
^jproval of Ihe Convergence Bill 20CO; Iniernsr Tel^riMoy has also been 
opiaaed from 1st April 2C02. lo 1995» (ivtia started its cellulacpbcue service 
a^ now the base of the rt»iiiiiT oetworh has grown culy 0.54 millioo 
axmecikus to 6.43 milhon amnecucms by the year 2001 As per ibe 
Tekccm Regulaicey Auibcnty of CH^AI). (be base 

IS expected (www.trai.gov m) to grow from 50 mlhcm of the year 2003 to 55 
million maik m 2004. Growth of the lele-density has become 4.4 as of 31 
March 2002 (inpM as cm 1997). It is envisaged thal the country need 10 
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achieve mi ovoall teJe-deosily of 9.91 by ifae end of die Teolh Plu if. 
Man:b 2007 (171. 

Id the preaeni »■»»»« of Tekcoo aovxes Nelwori:, the luial of fixed 
Kkpbuoe coooecticcs is 3&60 nulHoo Interoa Connections are 4 milhoo 
DOW [18] Presently, 17 mlljoa people are the Inter net (19]. 70 millioo 
households have TV sod 35 millioa have the cable connectioo 

2.5 Initiatives in IT sector 

Govenunml oodficaboa <s 2Slh July 1998 leuBDineoded 108 pomls of 
iii^auveineot (20| by the naHtinal n»V fcrce on IT and software dcveloptncnl 
which was Mt up on 22nd May 1998 to funDulale the draA of a 
infonDatics policy The WG oo IT for — — [21] was consatuted by 
govemmeot on 10th May 2000 The group cfejibeialol co issues like 
infiasinicture and service, electrooic governance, educahoo. and nuss 
campaigD fox IT awareoiss Amoog the 16 points, the related 

issues are; rr in govonnwoL Citizen TT IT spread and IT 

awareoeos. Ihe Media Lab Asia protect has also b een inibaled lo 2001 to 
JT popular fox the masses Upgradatioo of the Education and Research 
Network (ERNET^ cunoeiXiag vaaous univeraitiea regional eogDWenng 
colleges (RECs) through a high speed oerworfc is oo the way. Further, for 
bndgiog the digital divide, 487 Community Informatioo Centers at the bJock 
beadL|uafters m the Durtbeastero states Ciktim is being set-up. The 
MinisOy of IT has envisaged io its IT Action pla" increase ICO milbon 
intonet by 2008 with a ratio of uoe PC per 50 people To 

provide legal recognibtn for tran^bisis through electronic data 
mleniiange, the hformabon Tecbnidogy (IT) Act 2000, has abeidy been 
enacted Spending for IT is about 0 7% of GDP As per NASSCOM [22], 
fox IT was boeased by 24% during 2003. With the growth of over 
60% in the TIES seoor during die year 200^2003. NASSCOM [23] 
estuDMted US growth of US S21-24 bilhon by 2008 

Id view ofihe w-goingdeveiopiDeot, it is noteworthy that there has been 
significant increase in the guvernmeot plan outlays for computei^nleriKt 
cunnecDoos and its oainiDg m educaboo, telecommunicabon, infonnatioa 
and bruadcasbng secuia, so these efforts will cerlsinly eolunce the 
compubng tecbnulogy for education in In the following secOoa the 

efforts which ftcceleiate the growth are discussed 
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3. ACCELERATIVE EFFORTS 

InURSiiiigly. ojaqHiten been m lee /oc about 25 lo 30 years m 
imin bur ody by Eo^sb eductcd In IS i»n giiay* ar^J 10 

(Mfereui scrips ore recognised and aboul 1650 used m the vaoous 

suies. This may be one of (be reasoos for the low penesraboa rale of PCs 
which is ooly $ per 100. To i uip r o ve lUs siruaOoa (o ISQ3 (Indian 
Scrip Cotfc for Informaiion ln(eiT±ange> and Uouxde standards hove been 
evolved [24] lo allow (he smuilianeous use of English and scupi al|Aabets, 
and (0 encode (be multilingual (exi respectively. During die lendi five year 
plan (2002-2007). Vidyavaham and Cyan Vabim projects were started [25] 
CO a plcu foc poviding aonectivity to govenmenl staodaey 
schools and learning insdiutioos. respechvdy. A pcatal devekped 
under (he Vidbyanidhi projed [26] he^ doctoral reaeareh through a 
loumey. very exiling and rich wiib its fatalities^ resxtrtes and 
tools. 25-30% of the docton] theses in TnHia am in focal languages, 
STidyavafami usea Umode foc us digital bbrary of ktcaJ lanpiap e-ihe«es. 
Anotber petted Cyan Kidhi [25] to develop a 1 nulhon page 
multilingual parallel corpus in Engliibond 12 Indian languages. 

Keeping in view the cuneni demand foc FT and compuienxslicin. ama)oc 
thrust has been noticed to famihome students with mfocmaiioa technology. 
Ibe Stale Governments are preparing Computer Educabon Plans (CEP). The 
scheme TCT m Schools’' include - i) strength e ning and recnentation of 
staff. ii> digitixahoa of SIETs' video and audio casseues co die baas of need 
riMnimmi and in partnership wiib KGOs. lii) welvintemet based edutniioa 
to be managed by ibe SIFTs. and iv) production of video and audio cassettes 
after assessmg the fWianH 

Many weh-sites offer open on-line cfebaes on bow to populariie ibe 
educatioo amnng childrED. PoT VidyaOn-hoe [27] invites teachers, 

researchers, acadanks and (xocened individuals o participate m ibe oo- 
bne focuEQ, poitKularly on issues related wiib ibe ICT for educanoo m 
primaiy educkico. 

Ibe Act 20CC was enacted foc free and comptiJscxy educabon as a 
rundameolaJ ngbt for sD children between 6-14 in Decemher 2002. To 
promote cxunpuler hteracy, (he depaitmenl of IT has also constituted 
cxunputcc bteracy exccUencn award for schools. More than 1000 pilot 
projects are running by OCX for ^aeadmg TT among the masses About Rs. 
I4S50 oaUiem have been spent in projects [28]. The success rate is 
estimated at 40%. 

To further remove the drawback present m ibe education system and to 
elevtfe its status, «»arinnai edocMico policy was updated m 1992. 
decentralised educabco. uncro-planning, and Village Education 
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CooonilM$ Afterw^rds^ msiy ianovuvc pro^tfnnM m upplgipencgd 
like tbe Spe^ttl OiieotMion ProcramiDe (SOP) which was (be first 
uaof intervove cmducted ficm 7^13 JaDoaiy 1986 and was 
foood (29) ID favor of tbe leamer Furtber ioitiatives ire Sar\a Shiksfaa 
Abhjyao ai tbe level anJ ai btiite level are Lck )imibi»b« Bih^ 

PA>Tjrfiniijaj Prefect, aikl AnJra Pradesb Educabonal Programme elc. Id 
tbeae pfOfnmiDea^ Jonne 1992^1993 to 199^1996^ Rs 816S mlboa aDd 
diijuig )996*1997, Rs. 2910 mlbon weie speot. The to majolaio tbe 
pCToeo^e of aboiii 200 milboo children throagbout (beir courses and to 
sustam their integratioo m fuitber 1 1nirm is yc4 ID be achieved. To aeod 
every cbild to school dunng the year 2003 Rs, 54500 miUicio woe 
S Ho eb oo e J aikl id Che current yev Rj XOOO milboo has been allocnled [30], 
IGNOU has esiabUsbed tbe Distance Educahoc CoudoI (DEC) lo aci as 
tbe ageooy for the edacaOoo aysteni at ibe tertiary level. The 

university has adopted as otegrated maltnnedia instruebuns strategy 
oooasbag of prmt melen^ aod 0 udi>video progTammee^ buppurted by 
cotubetang lesitoos al study centers throu ghoul cbe cctiotry A dedicated 
SateUite TV ChaiuieL Cyan Darshan. managed by IGNOU» is beamiog 
educational frograaones from school lo leitiary level 24 hours a day 
PreparUoos are on lo UuDch 40 FM educabonal radio ebanoeh (Gyao Vani) 
in tbe country uisJer a Memofandam of Uoderstandmg witb Prasar Bbaraii 
Diiimg tbe Tenib Plan. IGNOU would set up open umversiliea m Slales. 
wbeb piesendy do oca have tbeeo. and to eapaod tbe acbvitiee of Gyao 
Darsban and Cyan Yarn id diflereat parts of tbe cDuotry Tbe largel is lo 
ealeikl tbe coverage of open learning systemb to backward regnm. remote 
maccessible areas of tbe nortfaeasc and low female bleraoy blocks id of 
the eastern ^«i^ Cbuses have also been of fer ed through tbe virtual campus 
of IGNOU [31] and Tamil Virtual University, Some recent eaperunenls are 
being coodiicted to measure its role and dunensioQs, Some of them are 
ibe following sectioo. 



4* OTHER EXPERIMENTS 

Id an atlempt ai UT Kanpur, a teleooofereocsng tool [32], coosisling of 
throe cou^ooents. the teacher, the students^ console and tbe lecture manager. 
IS designed to allow tbe tencher to pieaenl lectures ubing teat, viewgraphs. 
graphics, audio anJ video files Interacbon can take place via a whiteboard 
or by speaking up. In tbe leaning enviroomeol. mediod ol Iransmismon of 
informalico u ibe moat important element as a conleiiKaiTier betwe e n 
teacfacT and student To enable tbe virtual environmenL where tbe 
teacber/studeot is projected distantly, a software prototype design • Virtual 
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Lecture HttIL b&ve beco devekped Hiis is d part oi tbe proja^ Virtual 
CkiMJOUiD sk ITT Kaopuf soib to provide viftual cdiicatioo ani trunnc^ 
pees e rvun siuiultiiiiewsly tbe oorms tA the lecture h^L Deufuog a virtual 
leanuDg eovuooiDeiii for situated leanung » ITT Khanigpur^ bas evolved a 
system (33) id the fonn of the EINet-3L (Electrcckally Netwmied Life- 
Loog^LeanuDg) project which Jibseounaie tbe course id the Tutored Video 
hitructiO]i <TV1) mode through the tToUaborUve Group Learamg ' format 
h u reported (34j ID use the upgradsd curDnuiiiicatkii switches aod 
facabbes lo the course eSecbveoess. Cimpu 0 -hased aod cornputer 

ipgdieted coUabrraDve iDodd are also developed at the ER 

aod DCL Calcutta (35]« to provide ccmpuler aantiiDce for resnole leanuDg 
based oo the jsmmjdea of Inslrurtioo Design propagated by Robert Gagne 
Very receotly^ a saiellile. EduSet^ has beeo M \36\ io launch in 20M wilb 
aims to ediute the Indian CroiD all Ah£e. 



S. IMPLICATIONS 

Several of Ibe above mentiooed eapenmenis l^ve be en observerL Iheir 
bnpbcadoQS will be bare One of ibe sucoeg stciriea is from 

Gyandood project [37]. b was unplemenied id ihe Dbar di&lnu of MP state, 
wbeee cyber caf^can^yber offices for as well as sooal 

eogioeenDg tfarougfa IT were miroduced lls success was adjudged on suDy 
dimensioos and tbe project cecerrod ihe prestigious award- Slotkbofan 
challenge - IT Awar^2000 on 6tb luoe 2000 Id projects ibe 

Simpiiter Trust (38) a non^votil trust ueuted basically to develop 
techm^ogy lhat will help take mfonnaboo technology to rural areas has been 
MartscL Ii has developed ^^Simpuler^'. a sew cheap compuier for the pour. lls 
udoal target is The visually impaired caD use tbe vidso msa lo scan 
leaL Tlie cpdcal charauer re^gnidoo software coovem il into teat rbai a 
mD understaod. and then teat software cccverts that teal into 
audible s pct c fa Thus a bliod person could now read 

Indian iDdustries fell rh«i bridging up ibe digUal divide eusis id 

tbe community will m turn give succeg to tbeir bumes& Past years have 
red many fruitful inibativea in IT literacy r^mpiipn^ The detail smea of 
the companies like IBhL NUT. Aptech. Infosyr. Xansa. faueJ. Gseo and 
Teaas lastrimenls can be found oo-boe [39]» where IT btericy bas been 
^ the new soual cause. 

Set-i^ in 2003» tbe INDEST Cuosgrtaim (bdian Natnoal Digital Librsry 
ID EnguKonng aod Techoology). bus subscribed Id o%cr 5000 

electromo journals (40| aod any institute r-f m uif^innabonal rich id 

promoting advaocea id sod laming process 
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6 . DISCUSSION 

As a null oi the cogoing eifort remits ctti be omxd 

dufuic 1961 to 1996 Uil m ctop-out mas from 70% to 40% have been 
found m tbt pninaf> »diooU duldfeo Id 1991. tbe btew> rale was 52.21% 
anJ iDwle up to 65 37% in 200L UNESCO repofts also shows 30% increase 
lo access die basic eJucadCQ. which show the impart of the mpul of 

goinputinc techoolcgy oi ediuDoiL 

Meabum to ipciease wolmenL mcludmc ibat of ibe JibadvaslateU 
sechoQL m the higbsr educatkm system would be pven utmost aDutioo b 
IS bepsd that nrie of tedmology csd pve a raise of 4% id the 

emlmenl of Ibe age group 16^23 ab eovisaged [41] dmuig the years 2002^ 
2007 A majuT laislyauig factor has been ibe dynaonsm and enihusiabm of 
Ibe Govemmeot id the plsDoing aod deployml of iDfonnatioo TechDolofy 
(TT) in bchoob InsOliftioDs suii as UGC» IGNOU. and GET have started to 
truisiiDt Ibe curriculiim oo Doonkrahan chaiuieh but the E^^s educaMc 
specific pogrammes do out meet the cfemaDJ of Ibe students [42] In 
chaogiDg die mstrmhoo m tbe cuireDi paradigm. IT Anyang have a 

major onp^t m i^j-4wng god leamiDg proc^sbes 

7 . CONCLUSION 

The On^gOtDg pf tbC COOf^UtUlg fOT 

educaboo could cceaie a suilable leanuDg eoviroiiiDenL required for ibe 
gcot^ as well as studeoKeotric learning eovuoomenL One of Ibe 
advanlagea of such an eovinsmsot k the Heaitalily that kaiic to the 
to 6l into oee^s kamnig Deeds or acquisiMo of knowledge Ibsiefore^ 
^iTJibinnai msdiutes diould meel Ibe required upgrading Id 

povide the osed based ccmputing technulogiea. Many efforts have 
ealablisbed lbs technology as a self-support system lo meet tbe vaosU 
sod iQ tbc quality of jncDces b> 

increaang self^unOaDoo^ s^^modvatioo^ self^elisnce etc Tlius. we hope, in 
die brighi sunny yess lo come, this silver of tbe coof uong 

lechnologiea will grow in many folds id length and width id ft" dm; 

posaibihtiea by piovidiDg new epenin^ and opportunities to learn. 
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First Twenty Years 
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Above CofDfHKug soe ■ « eisBencaJly ai(bifK«ai mu ia 

aaiiots afu* ilie WoiU War Ibt rigbi ecceooiK 

fee ii u niiililiilnnl wan ua fitsi b tta US: (be 

c^Wasm Ednpe aad Jafun taiAf ataiiwii yaasMibd Byib 19SQ)jcl>a 
B cca^wobf wan pcrcavad e cccvaaKsc witt mo* ataUB but, by be 
UiIkaBiim. MimiMaiaiora bad nalued ihai compcmig bad faiM to 
PK£|S 906 B 1 m 

Set tbia bvkgroufid, diis p^sr iba cubes ^velopanaata ib 

ivmpmng ediicaLioa IB be UK at fiinhet aad lumber ebacauoe level &mb 
IMO QBDl be 19S0a b u troa tbe ^qxtBve of ilie pofesstoBBt body to 
CQBfiUQfij IB lbs UK B f ecoaMd ib (M Bnaab Coofiun Scewry (BC5) 
pubbeauoA, Cbi«^swer9iiUa0N Ibu pe^ei ar{uesbaMliMdnveisifBf>vcd 
ce beccaapoOBg cufrinJeai la be U>L Hm, be BrtodiGovtaiiaieaiwaB 
coacaBcdeMii tlu beabb olbeBnnsb bbevy aad fnnre *»n> 

alunages SaeoBd be educeDOAal aetsbliabiMatB wm tcspoBbBg lo 
lOOBbaisdeiBBad dfivtaibyba eaBptoyeRaadpcaeBiislanidMtB Hurd, tbs 
BCS was aeeiiBg to esoUib itaalf aa On pcdaeeioABl body to cea^MDag ib 
be UK 

b coaduaiciL ibia pifKi bai be evoLaocc aad powb of 

be ayma ofcoofHftiiig ebacaooa ib iIk LTK ai fubei aadbigbe ediKMoa 
ImI froiatlwea^ 19t0a «> bslais waa a ayacspaiK tepuM ce be 
pan of dw ebacMMoa] lastinucaia «> be raquiieiiBiia of be Brfti&b 
GoewBiiueii, ladnstry acd coanzcsce and be pcofeWeal body, bs BCS 



Key wordk Coapudog adscauoB: Piwbas cdvaiioii: Higher ediicaBOB: rri'iforiiiiTnl 
bedy: Govemuei npfion: ladiiaiiy: UK 
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1. INTRODUCTION 

Guvemzneot utp^M fox lodu&try Uke several forms ud tbose ihal 
TT\^ favour vary with aod betweeo ulioob depeodmc^ foe issUiice^ 
apoo tbe political perMiasiuo ot tbe fovenuDcot m power anJ naiional 
cultuie Educational pcofxams may form ooe facet of todurtnal policy. 
(BraodiD aod Hamsoo» 1987) Mou of the expeoditure oo computmg 
tebD^^Cy 10 tbe US ui ibe 19SOs was fox zmblaiy objectives^ tbe 
cummefual sector io ibe US was titeraiw^ fioaiually dunng 

period by ibe US aimed fbivca and ctefeoce loduxtry. boklered by tbe 
soenetb of the US eumceny (Cordata, 1997). During the l9S(k BnUm 
iDvMed a fractioo of ibe amcuol ibe US did id miblary f/m ira d s for 
ccn^Hiting technology. SI 2iH as agamK £3 SOd (Owem 1999). InBntaio^by 
tbe late 19S0iv Ibe developcg computing lodusliy was Iwog lo US 
competxtioo from IBM Tbe lomaamg dommaoce of tbe bigb techoology 
seettr by US moldoiitiooal rorpoiatioQS prompted cocom so dial wbeo 
Harold WUsoo woo the Bnbsh genoal deeben m 19b4 be eaublidied a 
Mmistiy ofTecbnology. Mmiecb a key feature of ibe remit of which was to 
»«ve Ibe Bnddi computer indusOy (Chnq)bell- Kelly. 1995). Tbit was lo be 
through Biibsh govenoml sofpeet of a tbaznpxoo^ (Q. 

Ibrougbool tbe 197Cb aod 1990s IQ. was figbtiog for its survival agaiosl 
IBM. baikd out by a succession of govcfnineois. because of ibe perceived 
iKUte strategic aguficance of con^HJtmg to the future of tbe Bntidi 
economy Anotbcc facet of the Bnbsh guveimneDt's coosiderable support 
for its cumpuUog industry was its mvolvemeni m ibe educatioo ufcooipuier 
persoonel. tbe need for which became appar e nt in tbe early 1960s For 
inslaoce. Ibe Robbins Comoottee on Higher EducaOon reported to ibe Bntisb 
Computs SooMty (BCS) m 1962 that there was a serious sborlage of 
i|ualifted. advmced lecbokians able to mamtaio computer ec|uipimt ^Ibe 
Editor. 1962) 

1 DEVEtX)PMENTS 

In 1967 Buckioghain (1967) reviewed ibe pogreas that had beeo m 
computiog educatioo over tbe previous dve years He observed that* in 
period. U bad evolved n^dly from a position of oo discernible widsapread 
system lo a Tiaw^i grgamsalioo based on numbers typer of pm^^Pfl 
fes|Uiied and appropriate cuiricul^ Earlier, m 1960. tbe remit of a twoday 
ai T ^4wnlrjk] , on the Gimpuliog Laboratory 

10 ihe Technical College, was ibe effecl of cooipubDg nkAihln^^ oo tbe 
ducipliDe of matfasnabes Barntt (1960) defined calegines of technical 
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college studSDta then « cuonDSroal backgroiffid* sdentiM^ ekctmic 
engmeer^ prognmiDer^ uperalors ffod vanous typea ofmulbexnaticiufe 

• Smdeots frcm emmene benetil fruD (be lavish use of fiew* 
chtfU; 

• Soenlisls - itwwrw^k^ appbcafaca to formulae Jmra frum (beir 
OWD wofk is helpful . 

• PiografxiEDer» - lu »^ly werk ihfough the manufkchifor'^ 
iDasual 

WegDS (1963X foportiog (fareo yeun liggy, oo aaofeer hveni^ 
copfeioace cc computer eduoatno held ai Hatfield Tei^hnical Coflege 
deacribeU the efforts at lhai liiDe ut aJ hoc. He lamenle J (bat the looa 
tamiLiMTn attitude to compuisr etbulioo was tbat compilera were a tool 
wbo»e use &bould be learnt through vocabonal traiinog at coUe g e a , 

rather (bas tbeir study id ibelf providiDg an iptellectual challenge. 
NooetfafileM. in the cntical ^ iDdurtrial/comiDervial 

perspective, the situatioo had progreaaed from that of I960. Id the following 
year» a repre s entative of tbe Royal Insurance Group^ Hoghsoo (1964) 
lepcated the difficulty be bad upenenced id findiDg suitable day release 
courses for computer staff employed id uimiDervial data pruutoing centres. 
He deplored the lack of cotases provided by ediaabon (HE) dial 

would provide good i^gniri^T r^AU t^lmrjJ educaUoD wiib 
attention lo compuisrs aod asocaaled lechDK|uea''. 

Id hia review. BiaianghaiD (196T) suiniiiansed a govenmeot report 
ertuutmg the Dumber of staff rei|uiied by 1970 These figiirea 

refer to the oeeds of industry and sod igDoe ibose of 

IDbCillltlOOS. 



7aMr/. PrufaasdiMCsmnmmM^fcoffwlaMtF required 1^1970 
<Profi &»6lQMaeie. 1^^. Dt^> 
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It was tbar ^vaoixd progiauaijeis and systems deagDeo were 

of booours dftgiEA standard, systems analysts were of ^giaduate ifuab^' and 
that tbe other typea of staff were gndea FurtberiDure. despite ibe 

large ret|uired id the numbers of giade staffs it was felt 






)06 



j€rMjtr 



thftr maiDg Jid ooipc^ % problem as il could pob^bJy be dealt with 
by the computer m^uldctaierv uxh aa Eiigbsb Electric Hotcoinpaoy 
provided »peualisi tramiog lortbeircustomec^' staffed well aa foe their own 
aeeda, ibeir ma^ eff o rt beiog in ibe training of (^grammeTa^ operators and 
mamteibnce eogiDeeTa (Gibaoo» 1964) Tbt sigoilicaol issue was seen by 
the govefumest to be tbe education of ayslems aoalyata aod deoguerk Tht 
govefufoest report produced a o umber of fecommendaliooa^ empbaaiamg 
that a higb piorily abotJd be pven to mining systems analysts and the 
impbcalions fox univemtiea^ furlber educatioo (FB) coUegee and the 
Naoonal Compulmg Centre (tiCCy For the imiveratiee, tbey 
the involvemeot of the computer manufacturera m cumculum developments 
more computer facilrlies allocnied for leaching purpo aeS s rejigging 
courses towards syateo de;agn. and Dcreased gmsl proviaion For further 
educ^fcoo die tocubseJ <B mviewiog aod 

augmenUog ejusliog poviaiooSs 

BmiaD^iam (1967) reviewed the existing and estunaled 
and further educadoo provision to meet projected At 

the develcpment of post-graduate couraes in computing was abewJ of that of 
uode/gradute. lbs was because U b^ tbeo been imcertaio wbetber 
compute? scicDc e an acceptable discipline. More 

eaaclly^ computing related topics were perceived as evolving^ experimenliJ 
sew fields of study« with mdislinci boundaries and as sucIl more suitably 
placed witfam postgraduate diploma or mastera level couraee Tbe majority 
of post-graduate courses had developed from the study of analysis 

aJ older universities and by 1967 included sucb topica as theory of 
compulalioo. symbol mampul^oo^ compslera and data sirucUires. 
Buckiogbamhcped tl^ more than SOO students would have received such an 
award by 1970. He alao ibai these was an additiooal but 

sigmfrcaotly lower number of sludeots wbo were undertahiog post-paduate 
research m computer scsoce or regiateriog for new diplomii and MSc 
ceuMB in data prvcesyiog and systems analysis. 

By 1967. compuiss suence was becoming established as an a cartfm k* 
sub}ect at uodeigreduate leve^ Su colleges of technology formed tbe 
majority of tbe vaogtiard m offering courses predominiinlly cooteiued witb 
ibe theory and use of compulera. s tbeir case validated by tbe CouDcaJ for 
National Academic Awards (CNAA) and locorpcrubng an industrial year. 
This trend mirrored Ibe eelabbsbmeot of engmeeriog as an academic subject 
ID BnlaiD in tbe nineteenth century. Cambridge did not a lo 

engineenng tinol 1S75 and Oxford not until 1907^ desprte fears of 
Coolioenial supenonty (Sviediya, 1970)^ although the civic universiliee 
giin^ chairs earber^ endowed by mdustriahsb. fee example Mancbeater lo 
1867. Additionally^ by 1967 eight universities were olferiogjomt degree 
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couneb wbm counter sciCDi^ w;as the most ufuEcaol cunfoosot 
BackiD^isii rTtimiirO by 1970 aDJersniiuie ccurse« would be 
»upplyiQ^ uue disD ISO graduates per yeo< who bad smJied a cvtne witfa a 
»ubst^bal cuinpuiev soeoue compAeoL nod >hai figure was iHrmaantig 



ro6fc^ bmuiedi^lyef conpifterviMepiidiiifie ky 1970 
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Ssmet (1968) cratrued ibe amtade of ibe amvefsities wrtb ihdt of the 
i^4wntTAl colle g e ^ m oeetiog ibe edinMupal rcqioreoenib of 
aspifuig to data {avceasmg uuoagm He bebevcd ibe 

uDiveratie^ weie domg far too little^ beiog conceiDed wilb tsacbiog 
iDatbeffialically ba^ed topiuk ^"Coxunerce aod uulustry are out really 
feepeuabk'' He fell ibai tbe ci^leges were ahead oi the 

uuiveratie^ a 2 ^ tbeir coum po w d ^"a pna;lical oiglook^' and ^"wide 
backgiouDJ*^ 

BuckiDgbafD thought that the further educabon colleges sbould be 
Tn^ ^i wng ibe need for technical gnA h ii f^I Tbe City aod Guilds of 
LaJoo famtute (CAG) bad been engaged id educafaon UDCt 

1878 la 1962. tbe BCS Tei|ue«ted iU iDvuJveoieni m con^aiter edocaiion for 
jiinioc perscMmel vdlfaiD the fiirlber educabon structure C&G^s 

Cof^tpuJ^r PerwmeK a two-year part^tiiDe coarse, lauocbed in 
19^, first in 1966. and is believed to be tbe first formal 

eaaounatioo in cumpulee staJiea by a recognised body. Ihe objective 
of the tw>8tage course^ of wfaicb ibe Certificate formed the first stage, was 
to eoricb ibe in serdce training and eaperieoce of junior programnsera. so 
r>iflr ibe knowledge they gained enabled ibein to prugntm a more 

effectually. The stcoufl stage developed them lo be fully compeieni 
programmers, ready to assome ponboos of reapoosibility Colleges offenog 
the course had to be approved by CAG. tiw colleges a|^jfoval in 

1964. By 1968 the number had risen to 60. (Sleveu. 1969) In 1966. 62 
candidates passed the Certificate, that Dumber bad risen to 168 m 1968 with 
480 projected for 1969 

(n 1967 part-linie l£gber Naticnal Certificate (HNC) and full4inie 
Higher National Diploma (HND) coursea were becoming esiablidied 
(Buckiogham. 1967} so that by 1970 27 madiuliom were offering Higher 
National Certificate or Higher National Diploma comes in Compuler 
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Sludicg ttt level (BCS» 1970) Fmtfagnnqre. encwf^og ooim 

bad bem about m Ordmsry KaHooal Certificaie wbkb would allow 
studgots Id prugTw to a Hi^r Naliooal Certi£cate» aa early as 1962 
(Bamtt. 1962) allbougb tbe»e proposals were deferred ustil tbe 1970s. Tbe 
eblablisfaiDgot of tbe T^cbfdciin EduiMon CouDcil (TEC) to 1972 as J ibe 
Buames^ Bducabon Couool (BEC) m 1974. uod^ ll» auspkas of tbe 
Secretary of Stale for Educaboo and kd to ibe creatun of tbe 

BECn^ CooqHfter Stud»se CocDmitiee to 1977 wiib leaponabdiiy for 'Ibe 
deveJopiDeDi of a i^cnally lecocmsed lotegraled baioewark of couisee in 
Qoo-^gree funber educatioo aod higbee educalioo kadiog lo award 2 ^ m 
Computer Studks''. (Staple and Shaw. 1961) By Septeiobo 1960. about 60 
cofleges were providiQg BEf^reC Nabooal Certificate of Diploma coia»» 
o Coznpuler Studiea Wbea. to 19S6. ibe course uoderweot a reviuoo lo 
lake of developsDmts. there were mom tban 250 

ceoliefi with ao anfvual lotake m eaces of 4500. (Buckiogbun. 1966) 

h 1975 Sinq>»^ and Kerodge (1975) reviewed pait^Uine educatioo lo 
compuliog. which they claamfied as day release, evemog courses for 
prof&ssunal body quabficaboos. or at the level of computer apprecialioo^ 
aod spedalisl one week blocks reepiested by lodubUy Day rekase. fcv 
example forHigbo National Certificate^ was tbe least popular opOoo. Tbey 
coocluded. based oo tbeir own espeoaice. prodacmg a cobereol system 
of part-time peovisioo would be very difficult as such a system would have 
to (ot cbffeeencea lo level of the studeob. differeoces m tbeu 

abibly lo an ^r>d coUegeN as well as differencea in tbeb objectives ui attendiog 
the course. It would also bave lo be able to mcorporate lotenmtteot requests 
from industry for special cvuises Tins was tfe^ute a high 
requuemeol for moed 6rsl eoOy compute/ per w Mmel. a nee d to tfjHskdl 
exastmg staff, and tbe dsare by ooo-<omputer for a computer 

cpialificatioo. 

During the 1970s a jnices of consoluktun took place ai hi^)er 
level with ovex tbe strucUing of degree courser 

(Juubert and Staoder. 1970) and Ibe bias of university courses 

m 1971) Mcreioo (1977)^ id his review, noted lhal 

compuler soaum had becom e recognised as an academsc discapline wub 
over 40 first digiee coiases However, he drew alienbon to an issue that 
was tbeo concern, lack of compatibility of many university courses 

of study with what employers expected gnahiates to Imow. but be aigusd 
that compider s«Dce courses were evolving to meet the needs of mdusoy 
for Oay (1974) earlier efcseribed tbe '"unsolved problem of 

computer soeace ... how are those wbo want practical training to ^ 
it?' He was referring to tiniveraly courses ibai. ui aimiog for 
respeclabibty. were Caihng to teacb programming techniques soundly, as 
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pn^granumog wa 2 ^ viewed ^ cuolaioiDg bule cooteat. Further be 

stated tiut anJergriiduiftes h ad oo practice m ^tpplyvLg their hnuwledge to 
lurge. real wcrU pebletn^ 

Adcberamg iiaue, Peemey (197^ lepceted oo the pfogresa made by a 
BCS wurkiiif party set op in 1972 lo coo2ad9 the cunxulum cf a degree lo 
<kta prr nong which pie pared the graduate ntal:^ an unuMdiaie 
cootnhutioo 10 the everyday work of a data pnxtaoog departmeot**^ to 
provide managemeot id busuMas^ commace aial adnuiustrative departoimts 
with reliable^ tuoeJy and relevani iofbni^tioo. The proposed curnculioD 
cootanied topica »ucb as computer syueob aral programmiog 

systems as well as areas like aiMt orgimiaatiooal studiGb. The 

proposals were ciiticised by Kiog (197^ as ip ja pj^ihTic ajomt degree m the 
Subfecis of computer and bustDeas adnuiustratioo. KiDg suggested 

that studeots should study for a <kgiee bi computer socDce anJ 

routes later lo tbeir cumculurzL NotwilhslarMbog such CDtuuDs. 
(cUowiog the pubbcalkn of the BCS report (Laod, >975) and as a cesuk of 
1C a Dumber of degree cotnea id data pcocowng were established. 

Bell and Robsoo (1965) rtvie^^d a course bi data processing wbidi bad 

in (979 as a cof6es|uer» of die 
BCS report aral coocluded that the curriculum tbeiepcrtcootauied had been 
proved tc be ^V)tb appropriate and fobifit**« meiely res|uinDg timmg. 
This was despite <feveloprDeots m miooprocesscr techoolcgy to the US to 
the early 197Cb haviDg provided the for the producteon of the 

muTTuni m p it^r htfviog massive OADpuio^based cluoges lo 

busmesa aod society id tbe mterveomg years. 

Another ihaote. bcougbl about by techDCdogual progreas^ mHueoced 
the uodergniduate urmculimt was tbe mcepbco of software engmeecmg 
(Cbeetbam er aL. 196S). The software oiah of tbe 196Ch. rrimAt^A by t 
rrutJtMi^ m Ganniach Gennaoy. m 196& gave nae to tbe oolkai the 
pruducMo cf software should form ao engmeenog discrplioe aod led to 
the developoieDt of couses of software eogmeecmg. although tbe iDovenMot 
was cfiticiaed as berog a "hendwagio^'. apolber coufqeuce oo tbe 

bislory of software eoguKemig* held m 1996 id Gqmaiiy. coocluded that 
software eoguMecmg had faded to esiabbdicrl (Cental^ 1998) 

Meanwhile, m the brie )99Chc tbe coocept of advanced courses m 
InfonnabiS Systems pTyr^^inL« (1S& was cwency (Buckmgbam 

and t anrf 19671 based m earlier models provadsd by the AsaociaticD of 
<*jim pnhn g Machioer> (ACM) aod IFIP An informatiOD syatem was 
defined as a humsD w;,hvity. which may ir net use cmqMter systems, 
an d the defioilioo thus enqhaased tbe system^s soci^teiioBcal aspect so 
ihe trairung of an IS would differ from (bat of a cunputrr 

scieotisL 
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RayoMit (1966) of die Nabonal CocnpaiiDi Ceon npofted m 1966 on 
tbe then pronuneoue ol tbe debale abuut ikiUs m compuliog^ 

mrinAng f^pufts pubhabcd by Ibe Departfoeni ofTi^e nod (nJustry^ wbich 
kd to vaoous educdtioo&l UDbalivea Tbe Manpower Ss>ice£ 
Commisaioo funded ibe Youlfa Trasuoc Scheoe (VTSX whkb prcvickd 
un4nictioo m electronka and cuopulio^ lo icbuol leavers lo Infonnatioo 
Teiimology Ceniies (nVC&)4 tbe eopbasu oa l^nds^w upeneoce. 

(Gnftidia. )966) It al^e funded the Tbresbold Scheme^ creatsd m )9?6 to 
nan 17-19 year-okk lonieei dnrtiices for compubnc staff Tbe scheme. 
rjtnii^Tig of ofi^tfae^job trsiniog and work placemeon and operaied alfooil 
eotuely through funber educabun coUegee^ handled ahool 1200 trsiDeea 
annually A parallel was tbe Job Trainuif Scbesne^ which tbe 

Manpower Sqvicea Qsra&Moo funded from 196)^ it included bigb level 
ccufses^ run m higher educaboa in areai^ of ^leadinf edge** technology^ swii 
is lelecomiDunkanoo5« which annually about 400 trainees A larger 

cootmgenU about 9S00 annually look tbe basic entry-level skills training for 
Ibe unemployed, uamees were aelecied oo tbe of apblude teal and 
interview Buckingham (1966) leponed that a le^eni ealeosion Ic tbe Youth 
Txamiog Scheme as well as ibe new Certificate m Vocational EducalKA 
(CPVE) and tbe Technical and Vocdiooal Educational Imitative CTVEI) 
may provide a baag foi development of careers m computing CPVE was a 
ts^jear vocniicinal course foe 16 ycar^ild stiiool leavers. TVHl was a 
vocaliooal rumutlum for 14— 18 year^Ua 

Abo pcovidmg lopul into the education of compubng pefsoonel 
Ibis pmiod was the piladve professional body for con^Hrtmg^ Ibe Bnbsb 
Computer Society. Perlan (1996) advocated tbe notion of a pfofessionah 
post^industnal society led by a wide range of eaperts^ based oo highly AilW 
capital wbiib forms ibe Mtfve of incomi^geoeratins wealth 
He efeaenbed a pcofeaskmal ideal based on: tremed and certified expertise 
out of the ordinary, selection by merit and by siimlarly mined experts. 

through ability and education as well as mastery of a service 

vita) to fellow dtixeas (Perkta 1969) According to Perkin's model il is 
neceasary for tbe profsasions lo umiroJ the supply of speoahsed expertise 
uito tbe labour rnaw^M safeguard tbeir wo^ as a scarce resource and 
benc^ die rewards, siaii as a secure tnccin»» enjoyed by tbeir 

members. Tins pcotsobon would be through control of tbe market and 
eschisioo of tbe umjuaUfieJ Closure occurs thiougfa restncoons oo txaimog 
and qualification, and acqiasibta of a monopoly. (Pedun. 1969. p 
378) Perkin argued that tbe umversities act as the ''gatekeepers" to the 
professioos (Perkin^ 1989. p. 395). Between 1858 and 1960 alJ the large 
pcvfautM changed tbeir Iraimog lo tbe umverailies. instead of it 
ibrougfa apprenlkeahips and mefependent vocational courses However, it 
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behcjved ibe pv6essiooftl bodwb to n^uUaiD control, whkh tbey di J ifamugh 
accrediting comcb. offeriog exewftmn from ptotowoottl aoJ ibcu 

tn^iiJi^i v lafilnOll^ tbe gOVCTTCDg boJlCS of a0WfSltM& OtfaCT 
modtis d tbe pcoie»sioo (Pavalko, 1971. p 2£, Mouce. WK) the 

a^wtaoce of a loof. tnlmog pcnod. volfa &s4dt4i&fameot of 

tr^uuog facibtieo takmg fince Junog the jncw ofpcofe»aooab»Uiii from 

an occupabic to a prufsoMO (MilleTSOQ. 1964X 

(n the field of eduLUoa aB well aa oeatiog. admiiastEfing and leviev^mg 
ha ovm system of professional eaaamtotiona (Vickers, 1980: Ibbett. tt aL, 
198}; The Editor. 198}). tbe BCS, id tbe fonn of tbe Educaiioo Boani 
Uubed tbe qualificatiooa to whkb m e ipbers of tbe pcofewon cooM aspne. 
and bow tppropri^ they weet. The Edocatioo Boanl was also i Dter eated m 
compiftiog erlocaboo to scboola. iolenatioi^ developineots an d tbe use of 
teals and nuuog e^aipmeot (Bndger^ 1968) 

Actual loput by tbe BCS loto sulniegree couisea. ctber than (bgber 
Kabooal Diplomas offered by tbe pojytecbaicb, appeals to have been Imuted 
(BiaiangbanL 1981). The BCS was loutgu ed bowevo. with education at 
degree level for the cuujputug profeaskw Pioui tbe locepdon of the BCS 
qualifying eunnnation id the late 1960s the BCS accredited higher 
edtutko couiaes Until 1984 tbis wa by msaDa ofsiii^y ^gatinninp the 
coucse documeniatioo. from 1984 aemdUaDoo visits were canred otft 
(Conway aod Hooper. 1988). h 198) the BCS proposed a Prufessiooal 
Developmem (PDS) for members id uuployiDenc wbo widied ^ 

improve the standard of then w^xk, parboulariy to nnsitioo from 

Aaochde to full Member of tbe BCS (Soar and J^ksom )98)). In 1986 
Griffiths cdUDcnled cn the BCS FOS aod a govennDent run 

ec|oivalent which was id operation: tbe CompuliDg Servxea Industry 

Tf ^iftiTic Council's TraiaiDg and Career Development Piograime He 
belie that tbe latter enuiurs^d a stnxtured approach to iD-<oinpany 
pl anning whereos be cmaDcnded the PDS for hs tborougb 

delenmoatioo of tbe felaboo&faip between diffeieot jobs in tbe computing 
area (Griffrlbs. 198^ 



3. CONCLUSIONS 

In the field of ediulkai ibe BCS did a great ded ofworkmeatabliabmg 
tbe BCS profeoMnal eaammatioos aod a system of ccuise accreditation at 
educadoo level h created a Piofsaoooal Developmeni 
lo improve ibe standard of wortmansfaip of employees id tbe computing 
field, h reviewed and o f fer ed hiforzned ca all aspecte of crs^hib 

educa&OQ. incliiiiDg sub-degree vucadonal awards, although these were 
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managed by publicly fujiffcd bodies Howeva. u (ailed to adiieve cuttnri of 
lbs trajom^ of compiKr profesuonals ea^4oyen were not bound tu 

MDploy monben of Ibe BCS. and peraons aixiedited by lbs BCS, foi 
coujputet*related wcrk. Tbe Bntisb Government clearly influenced die 
cuolenl of counes at ^nr.uh<Tn imH further educaoon level, analysing 

and reporting oo the piujecteil staffing needs of the Bnbsb compulei 
industry, and dealing bodies such as Ibe Manpower Services Commissions 
to oversee goveninienl>6iDJed developmenis susb as (be HECsbold Sebone 
(odusiiy was involved m govemmeot or BCS-spooaoied ceviewa, aiub as ibe 
1970 Sdeit Comminee on &3So>.e and Tecboology. Industry was also the 
aiaioQier of (be w*ir..hig<al uslitulians, eitbq direcily. or indirectly, through 
ils inOueoce on putenbal sDideots Ibus ibese (hiee groups were responsible 
for moulding ibe coUeal of cour se s m computing in Britain at degree and 
sub-degree Isveltechfiicidn level from lbs eai^ 196Cb to Ihe lale 198Cb. 
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Social Issues in Computing and Teacher Education in Australia 
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The VnfvmincifUeitotifne. AMBra/ia 



AMnci Tbe Mki^nal spplKtOM of coofctea WtMjWtfl lie dkJy Ut4 of OM 
bB bfou^ Aoui chiigu i* die (bisgs we do led bow we<fc dwa 
SchMU lA Quy CQQMMa BOW «T»»w uce gj mqHMf-bBM kcoiig 
mluJoguo « aU level) dodocaM. treua Undugarut Arciudli ecoakiy 
y Veiling to unify ettceocc Use of coofoten fiat teadiisg led leamaj 
cttAot bt K pa a Bd froa cflMu dui coopennsaiuc be bid ce 
ai dK wite comauelry. ViLne, eibico aM acetal ieun 
coapuint nfUttSK ooe aitBifcm am of nidy {or tni rVn asd aoMeata. 
Tbe |Wf|Mee of (bia page* is v mwcb (be plact 9*n lo Klaied 

vaJoes, eibicc aodaccaal uieo a ebods aadeebef edtaanou, 



KeywordE VaJoes: Eibia: Socei] laruo: TWtf edocanoa 



I INTRODUCTION 

Wheo compum befan to be used for te^biog 6od lesnuog in sekods 
aoJ uibvnties th90 little camnKfv^ educstiooal sofhvtfe fox 
Te^^hos oft e n used one of the ouiDber of programinuif luguage» 

iivulable to wixtCi lett ud ise edinmioQttl software wilb ibeu ora slodeots. 
Because lbu»e teachers who lotroduced ioto schools and 

developed thesr own software weee enthusiabis^ they met aod cocrespooded 
with lik^nnDded teachers. laevxtiiUy led lo software besog exchanged* 
t>iig was probably tbe origio of a software swa|q>uig culture ifaaK^uickly 
develc^)ed in schods Not oidy did a culture of software swapping develop 
mmtmg tbfse f*jwnp iii^^ ^hifceia(j teac h cTs. It flouiisbed and conlioued lo 
exia fcadec^es. 
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WhaisdigaiuaOoQiigvr’ Afbclg^wiicoaipiiigridaied aliks, *alMs 
■kI MKul iMUb ifl '»»»“ oroJatiofi Kwspapns is ow clue tu coauuuofi} 
avrsmessofdiBse la ScfXeiiibei 2003 a daily Melbvunie (Auntialia) 

ae^vtptferpuUBbed (be four aftitks listed ID IWe 1. 



Tah^t I ^*rpki ftf iMiU iIkIp 

A vMt Mfcse n of«icd >1 Uts attoiw. accfyot civ film iwletile 

on illmi ?V03) 

I>i( •ev«*Fiwnl»iM in»iid«u< r^ |j w llarxei (ni^td»>(i-4>a*i 

lefisMtiofi Itiei Will Mvtiac Otoee coflvKaed ef iUiddy jprodiii iiM iBvoltcfted 

_ eleMrcxiwuicMiistoMlH I tiillkia»»a«><C«*ii<»c*P3) 

lK»fk4oKt. bUpnNaiiMlima s«4d#ri«v We're 4n<« r* (irari rta> 

if \9mm$ m bMf«a$»nM4odof 

bigNianM. In Bnwin» c lecnir^galffdy ^ Dk Bntw4 wdnvmt c i cOTing 
mtc ^ haridioc^i bvcw<i¥<4gw4 (Wibon, COJ. frlOi _ 

At (ir»t trance ibere nucbt no obvious liokj between tbe^ 

artickee however there are at least two sipuBcaot unoectinc factors Pifst« 
eaiii article reJatte to an baue asaooateU wilb the use (and misuse) of 
compuicf^ and cuorpuliDg apph^auiss A aod petbaps mote 

wctfryiiif « between the aiticlea is tfaai ibey weie all pobluhed m a 
stogie issue of ibe duly newsp^)er« albeit id a weekly IT safplemeot 

In addition to the four articles referred le above^ the edibtu of the 
IT supplement also coolamed an article on copyagbt and 
pn^Kfty^ a book review about oxpocale IT security^ and anolber on 
oon^Hiter esfeooage^ a case study of an Australian bank's i^)froacb to 
offshore ootsouruog m order to ledui^ coats* ao article oo coUaborsboo 
between Australian and US bodiea respoosibie for emergency response to 
k^4-fng ^ ^ ^ article cktajling bow dependent out people lo 

devekped oouninea are oo oon^wters for woiL recaeatioo> and ai 

of these items relates lo computenaaboo and associaled 

inyb capons fer soue^. 

This pt^KT explores some of wbst has oemrred between tbe swappiog of 
software by pione e rs of educaOonal compuliog aod tbe i^)parenl higb level 
of cooipuier^relaied and assoualed issues in 2003. Tht rtwu ^ 

explored cuooenis how etfaios^ values and aooal of compubog have 

been inciepofated tx m sebool and teacher educahon cumoula 

L IN THE BEGINNING 

Norbert Wiener was probably tbe first peruc to write extensively on 
computers and (BynoiD, 2000) ^ before computers were artifacts 




hitUgaly^? 
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of everyday life ^ener wts ilwtilfiftjf wnliiic about ibe potential edu^ 
aod aocial feBiift ^insmg from a range of newly developing tecboologiea 
ifti-1ii^twnjr computeruaboo (Wiener 1946, 1954) 

Id 1968 tfau autbor waa fnatbeiiialiu lo a asunhiy icbccd for 

boya On an eaperunental bw» be permitted lo introduce 
fvwipn^ programmiDg Id a cIim of aLideveck ^>sibJy it waa 

part of mafh^<Tifirg> , posaibly be knew no bensr. the focu 2 ^ waa 

entifely cc die FORTRAN jirograoiiiimg language lo extend the 

TwiMili^maiirai upciKDcea of ibt Thoe b 00 fe^.Dcti of aoy mention 

of compuloweldted valuet^ or social uauea. Ibe remained true 

until (be mid 19708 ai^ the auibor continued to leaidi at a aecmdacy adiool as 
well aa Icaohing acompuling aub)e^ tofre^ervke pcimary leacbcrx. 

Even b e for e deaklop ccnpuiera appeared in large numbera m acboUik 
teacbers were teacluog about pouable aod sooal bsuea reaulcing from 

tbe newly developing cumpulsr leclmology Aa early ai )9E2 ardcko about 
valuea and aodal bsure were appealing io newly ealablidied computiog 
journals for teachers (Fmkel, )9S3: LeteUier. 1982). In a 1992 artKie in The 
Ccmptimg Teacher it was noted that ^Teachers have told sUideots about 
rrtmp iNT aliica for years'" (Wellv e< aL^ 1992 p20). Tbe authors then 
referred lo a senes of articles from a 1984 iasue of tbe same journal. These 
articles had titles sucb as 'Ctbics and use" (Gilhlaad fr PtiUaid. 

1984), questwo of ethics'" (Hannah fr Maius. 1984) and "Mbn^utm. 
kids and values'" (Tafree, I9S4) 

b IS impowble to accurately i|uanlify tbe growth of publications that 
adckesb some part of cumpulsr iniefrelaied values^ edbcs or sccial issifis. 
However tbere is no dcubt these aress have mere sigufkant and 

more wi<Uy publkired as computer use has sjnad duougboui sooefy As a 
very oopbMc meaaufe^ Table 2 lists ibe number of pubheatjons found in 
ibe ERJC database using search paramem (ampnUr) AM> ($ikics). Tbe 
number of publicalioos deoeases drao^tically when tbe terms (educatiiMi) 
OR {scbool) are lo ibe sesfch paramelefs 
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Ko mUer wlut ippMcb li UBcd to aoal^ze these d^t&« it is evideiii tbdl 
that vc> lidle has beo pubfasbeJ m this ma. As noted sbove» when the 
seanA is iimiM»i to pubbcsMos speciiicslly about ccvtpnftr ethics ud 
schoo/s the ouiober of pubhcaDoQs is halved A perusal of biles of remainiDg 
pibhcalioDs sheers dut n^y ixuseiu edDcs fox admioibniors or couoseloc» 
and do ool reJile lo cUssmom pria;bce> 



3* PRACTICAL SOLUTIONS 

F^ulbes of educatna school currkuluED cfevelc^ere, ICT lealbouk 
authors^ sod ICT teaches do ooi coUesdvdy appear lo give values and 
soual celabDf to ICT a sufficoent level ofproonDeooe. Tliere are souse 
eunxalufD refereoces to values aoJ social issues oi school curriculiL bul 
often only ai secondary levels rather than throughout all the levels of 
educstiqi and id wfakh studeois use or karo abcul ICT. As sra 

as pnmary siiio^ students begin to accsu electrooic eocyclc^>edias aod the 
World Wide Web m their seaieh for mfonoation for fsojexts. they confront 
isues ralatmg to intellectual prvperty^ copyngbk acknoarledgmeni and 
plagiafWD It would appear by default many schools allow to 

beak laws relaiiog to all of the above^ In general l^ppeiu because 
toadies and parents focus on technology qoi the assocfated 

cespoosihhtiea aod imphcabons 

The case for aod toachcr^ laiowuig about social and fdnra l 

issues associated with ICT througbout all subpeci areas of scboohng nugbl 
not appear as obvious tv as strong as for learmng about them in ICT specific 
aubfects. However it can be argued that that it is vitally important for all 
Students, not just those wbo study ICT. to have w^ developed 
understaodings of and legal issues relating tc ICT ice, b appears 

there is bule esodeote of this actually occurring on a consistent in 
pnmafy and secondary schools. Some of the reanjns for are probably the 
%trrr^ US tbcse outluKd above in relation tc specialist ICT subjects aod 
teachers. However a major cause u the over^n^Aasis on wbai cmi be done 
with lechoology and a cormspoodiog la«k of cu^vrage of the cmre^arncrs 
of doing things with technology Often teachers and texts focus on the <^uite 
dnunaDc and valusble iK^r can result from increased use of 

technology without giving sufBcieot conaideiiitioo to the socials legal and 
ethical implxabons of these developments. 

By the early 1980s articles were appeanng m computing joiimals for 
teachers with tidee sudi as ^Crime in lb classroom?'^ (LeteUier. 1982) and 
'^Wheo IS a pirate a thief?" (Fmkd. 1988) Teachers were besog mfonned of 
some of the ethical isiues relating to computing through journals 
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ud pruf^asKnal Howew the <^uamty of vtkles ptibli&bed 

ibrwgh (he 19ttk aoJ well into the l99Ck wanuii£ iiboul tberdcnificdCKiis of 
GopyiDC software Mid other and uD-elbual paacea au gg eat that il 

was a wideapiedd pobleoi id schools. 

As school coenpudog conicula fonnahsed. aspeefe of valuer 

and sodal is ^ ^ r* were laugbl more coosiatectly aod m oofe ofyaoixed 
ways Related topics mere ponnoeot lo leatbooks. Id Vklcria, 

the &rU fonoal i^iinicaltuD for a school coopuliDg subject was developed m 
the laie )970s aod todtided ^social impUcatkes'' as ooe of the four areas of 
study, Ihe dosI popular textbook for this subject (Wootfiaouse at al , 1982) 
tpcltided a ibai ptrjdiiced students to of the aral waal 

issues rebded to the technology of the It appears certaoi thai one of the 
authors was appoacbed to cootnbute to Uus book cc the basis of personal 
pterest and Ipowledge of cooputerHeliiled socul in^dicatioos. 

Teacher eAicadon bas beeo slower than sebook to M;cepc the m^Krtance 
of cipytit e r relaied vahsea, ednes and sccisl ksues Until the tn H 1990s> 
Austiahao pe service educanoo courses were ool rec|uifed to include 

uxDpuliDg subjecte. Then major iredeDlialpg atitbonties and employGS 
demandsd every new teacher posse ss a ofcoaiputmg and be 
aware of major technology rehded and soual 

In a p^service subject for seccsdMy fT teachers conently offered M Use 
(Jo versity of Melbourne, students sevGil projerls and assesanot 

tasks that involve them learning about soial ai^ ednoal ksun One 
cocnplkaling factor k many of the most appopoate for 

social and elhtcal issues at sebotd level are based around stntegics 
most employed by tethers of i*ivl socaal rather (han 

teachers in the sdeoces or IT, Effective strategies include and 

debates^ role plays, research using a vamty of aoaological sctirces» essay 
wntmg^ and a coQ^deruMo of emolioos and leehogs. The majority of fl 
teachers have a backgrotmJ m scicDce or busineas studies^ and diey 

such stMegKs ID s<xjal Mid edbcal issues more difficult the 

jjgpscs of their subjects 

fos other sexcodary teachers m tnumng^ and for pospective etamtiiry 
teadisrv able te apply teaching stntegies is less of a 

poUenL BecMtse they are not to be speoaltaed ICT leacheis they 

rarely miM ccntact with concepts of texhnolcgy lelaled ednes^ values* 
and social being classocm topics should coocerp theoL Far too 

auny teachers who use ICT with hut are not ICT teadisrs, oever 

raise technology^related legal and ethical issues widi even thou^ 

schools throughout the worid appear to have acceptable use policies that 
students and their parents are le^uired ^ to and sign 
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HtjwevCT scboci accepiuble ast policies bave Called to fO f«r 
Usually they are litde iDoie an attempl Ui safeguard a acbool f ro m legal 
rharyg fk^ai tth^i aiise fpoiD studcnls wbo lofhoge cupynghi or r^h 1 ^^ ^1 
statutes while usiog siisool compuiers. Rniely is there an educalioo program 
for *mri parents ibal comfieineots the of an acceptable use 

agreeoKDt fo9 clastfWfD teachers the major problem relates to sliideots 
plagiariaiog material fioiix an electiooic resource and faihog to acknowledge 
the some and owDerdup of ideas and images that ate used in absignmenU. 

Tbe Kahonal Educational Tedmolcgy Standards project (NETS. 2002) 
includes ideas for including ^"analyug legale mocal. aial #dnr-tt l dilemmas^' 
within teacher educa&oo Not dJy are these issues rused with at these 
levels^ but qurte speulK acoviiies and roles are rWignjat^l teacher 

educators and the beginning teachq^ Although it Tni»>u ^ipear elsewhere, a 
major weakness of dns section u rhio ibe vignettes used focus on out-of* 
clasnoom situatioos. While is mxferstaixhble because the s ection is 
about professiooal preparalioa there is no link to clab&foom about 

the legal, moral and elbual studmts encounter in ibeir daily lives 

Similar commoUs upfly to the '1CT slalls lesf ' (TTK 2003) 4ll teachers 
m PngLnH uwst pass b e for e they gam accredHafaen to te^rch This 
leat to giunmiee tlui new ea^hos have an appropriate groundmg in 
basic ICr ttiHg Again, as with the NETS material, tbm is no stategseni 
mfenmog new teaihera jt is the duty of every teacher to be aware of. to 
uphold pem^Uy and jaefeMOnally^ aisd to ensure r>iai students do not 
Ucach laws concerning legal, moral aiai r^h l^^ l wuea relating to all 
educational terhnologies. and to compulmg in particular 



4. CONCLUSION 

When computers were rare m ccmraefce and industry, and did not eaisi 
m schools^ what little educabooal inteiest there was focused on the potential 
of compilers for cebevmg humans of muncLne^ chfEcult. <x dangerous 
Most people did not blow what computers were domg» because much of it 
wss relate to military applications and was restricted b was only when 
computsfs smaller, ssnpler and genenilly available tbey became 

associated with crime and soc^ issues such as privacy and replacing people 
in employment Today teneberv and students use cooqMler technology as a 
normal part of the education process^ and there is an obvious ne e d to brow 
about the effects oftechnology as well as the applications 
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THE EVOLUTION OF E-INCLUSION 

Technology in Education for the Vision Impaired 



Scott HoJIiei uid laio Murray 

Cam Vnfttrthj^TecSeu^ff, Veiten AiOlfOu 



Abcirvr Hu 19iti8 ted a nfad (akr-cp la ifce oae cf g w o ai l coofaitera 

Daruig iM «»■>» tooe^ to move piovtdfaj wputy 

{or peof^ »nli Aa Vp^ 1 «a^« aramd (tv aodd cmid or* 

diMlHbty led lafon&BUoo Tedieotagy pduin. nwre peopk <<iaiJMiirvg 
wttt givie vc«s V «T*iira«ii^ led die eroNiag coapiftuf tools providr^ 
oaffccotMted (ducMooal oppomiftuuo Hicit onKrtuniMs wm din a? dK 
ate <4 n» nchao^ke stefe as outpuiLiAj td ikarcmc ten to voue 
syadnaiaen Tin proviaico ofasaisove adHuk^ ws not csif belpfuJ: u 
dso provided cOkwoo dirousb a itiai wm prevtotsly unavailabte, 

pertKular to the Miad aad nece iBfoeed. Re noeb of ilie 193Ca dn 
dcrdofBMt ol teii'pexooiiig sceKry lediack^es. toteccaed to pcBceal 
cuipiMfe. bd o a ckas cquafety beowe ibe M*ira«iisnai aavue <4 tin 
<Ue-boifted aid »ub dnabOtma 

Itatooiaately due avotoim as oot Mibcci eotaUe dit6ciil(ns' bmh 
M ftouuiijif t]B COR ot fioiiacB, dn led: of sqtpon fron (arge ctspaacooB 
aed duct of pfadorai neuked le auCaunoal di£lc(iloea to cOcaicse in die 
aaMeaneoi of afprofsien te^ack^. h aUhioa, aaey of peodacts 
hwa— I largely redoedaat la tin hde>l9S0s as cesporaDsos bega to p4ice 
OKneiq)liaasooiMGr9bKalU8a*lBterfan(GUI). AlibougbdnGUIwas 
reaneifcably socceasdil le allowuig the geineel pablx e? berer atxeet v 
p n eo ai l ft'a ece*test nener agaie a digital divde for 

ptc^le mb dieabalftne. Altbougb tiiscInrUnii&ecvQldboeotilnpeBcsal 
MDfui* bas baJ a sig&iAcaM lOfNcice in pnmsoe oteOicetue fa peopte 
mb daabdiMa, due p^e tugbligbis IM hiMorKa] rapeiiiioo wtm 
OBOvanoe B pitoeDud abm e-iulueto&. 

Kay Bords: Vieran iDpeniew Bducotioe: Disababty: Coopmng history: B'lsduHoe; 

Digital dfvitt 
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I INTRODUCTION 

Tt^ HiUury of Coo^nAiig id relaMo lo educUoo cootims a vast airay 
of aclusvuKflis Fsw would aipie tha framework e»labbd}ed id die 
developoeDl of persooal compudDg in the 1970s aod 19S0s essenbally 
cbaDfod tbe way we sleiaU as a global commiiiuty. 

Altbougb it la impurtaat lo reward such profound and revdubcoajy 
achievenKDDk U is easy to forget duriDg Ibis Ome pencd th e re are 
iDlerestmg developmeoUl pi raD el s id relatioo lo human rigbls and socaal 
jurtice (n regards to with ibe evolubon of lechoolofy is 

oot just an aLbieveflKot. but also an oppoctumty to gain UDfsecedenied 
acres to jaodiiUs and services aoy other o history Uns e« 

mcJoDve evoliftun also^ id turo^ piovidsU the tools necessary to move 
beyond mdividiul educatiiii and tbe edpcattoo of our society m tbe 

inqmtance of equity m all areas ofdaly life. 

Id relaMo to people with djsabUiliea» the beoefiis 0/ tbe new electronic 
medium were clear s ^iproumaiely 80% of our txadiiiooal education 
structure is fresepted id a visual formal^ sludeols with visioo unpairiDeot 
were unable to access infonniibon Ibai is cotomoo to other studenis until ihe 
personal computer provided tbe opportunity to banslate teal other 
mediums, such as vtsce (LevtziochKmch ei al. 2000. Rods» ei al. 2001) 

Yei despite Ibe promise of UDjrec^edeDted educational ^iportumtiet. ibe 
ngad dboge in i^<4TnnlngM*jai growth often left people wilb diaaUtlKa id the 
wake of innovalioo As a ceauft^ people with diaabdibea were giveD a taste 
of substantially empowermg lechoology^ only to be <fenied those 
opportunities in Ibe ever-growing desire to move fcKward. Although 
computiDg ^hievements are often seen as a doubk^dged sword for people 
with dbabililies. tbe evolution of e-inclusioQ bas provided unprecedented 
support to the creahon of educabun of Ibe individual and education of our 
society. 

2. THE ADVENT OF PERSONAL COMPUTING 

Ihe dawD of mamstieam compubog in tbe mu^ to Iat^l970s provided 
an o p p o rtunity for society to inciease tbesr productivity and enlerlatnmenl 
seeds within the burnt and the wwkfdace The yed of growth and tbe 
battle for st^aeo^y beiween ^yrmpiUM offerings from companies such as 
Apple. Rndio Shack and Atari led one commentator to reflect 
on u ^ . one of ibe most remarkable pbenomeoa of rec e nt history/' 

(Daviea. 196A p 1 ) As people dtscovefed ibe beoefUs of borne computing. 
Western governments were priabUlLJ with a difficult challeoge in creating 
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lcCblntioo Uj tbe merpog legal imms dut appeared as a rMill of 
sucb tecbooki^. 

2*1 E^iiifty and Tecboolt^ 

Duriog the perkxL **^»*^^ rapid cl^oge was Ukiog plan m 

our louety. the evoliiMo of e(|uity and sodalju»lue. Until Ibe mwtl970i 
ibe ngte of poople widi diubtbties wei^ vo> h cader to ra i ^ 

awareoeas and provide legislative frainework for govetninent policy* 
Ibe Wodd Health OrganiialitA (WHO) released ofticial defiubooB fee ibe 
lenns disability* bi^mniienL and hmubcap b ibow-cased of (be 

prototype ao;eaable lecboology diinog tbc bimiatioottl Yes of r>iaaW^ 
Ffasutfe (Richank, 1982) Ok of (be moce ^tgoificant ittfus oo display M 
lime was the SYKTCZ one of the first nutii i iji and 

portable speaii synibMzers in tbe world* 

Ibe eoablisbnieni of ofBci^ <kfinibons of thsabiUly led to tbe 
developcDeni of disability polky through (be early to mid -19805 Ibe 
developcMra of polkm led to a refineoeni of disability termioology 
sod an uxiea^oJ societti i^sceptsoce of people with disabtbtiea as equals* 
One of tbe most signifioani lo disability policy refilled in increased 

atces Id ediutioa Counlries such as ibe United Stales* FtigbnH ^od 
Australia had notable locieases of rh liihlrO students id tertwry iDatiUiDoos id 
tbe Lftc- 1970 s aod lliruugb (he 198 Cb due directly to various pubbe laws id 
tbe US aod equivakrt policies* as tbe DisaUUty Sovk«s Act of 1966 
U 3 Australia (Gear* 20130 ) Not only were enfoUaKots iocreaaiDg but the 
proportion of people witii vdio unnpkted tertiary educaboo m 

ibe period ^rirrwurpA as well* 



3, ASSISTIVE TECHNOLOGY 

AJibough ibe framework of disability legislaboo k certainly a mnyir 
factor for ibe unfrovemeots id edu^Aon for people widi disabdiUea during 
(he laie*)970s ai^ 1960s* the paruUd developDoii of uunpuliog tednvjlogy 
also played a agaificaot cole m providing addfMoal edixalmal 
opportunities for people wilb disabilities One of (be bigprt beoefils of 
having ckta m eiectrotno format was ibe ability to easily output m an 
acceadbk fennat* Maoy of (he eaiiy assistive (echnUogies focused m 
a^vfiTic people who were btwn<( or bad visioo via siadi popular 

ipcc d i syotbeaiaera based oo (be Votru yc e ch ayotbesk ch^* F»mnpW of 
ibeae symbeaizer^ laclucfed (be Brtdier CMu Eke. Humaoiia and Task 
(Leaunetty* 20CM) Over (he course of (he 1960& other products weee 
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tc AdSBt people wilfa Jif 6 ereot types ot diiamties through the use uf light 
peito foe people with mobility unpunDonii^ and ic^croo alette for people 
with heanng unpakiDeotk 

Altiiougb the iporaoeil lodividoai oppoftaoibee were lodeed beaefioal, 
the jffcces of technology for people with disdbilitiea wai oof 

pogre wog npdly the growth of the (nfomkitioii TedmoJogy industry: 
With the e^cephoii of IBhC few roamaUeaiD compuimg fiinte to 
issues of wxewbihiy soiously^ and rt became apparent m the mid-1980s 
ilut m 0169 for educahun to benefit fcom the coopaiing revolutioii^ li would 
resjinie a major shift in public educadoo pntcttces to liuly highlight the neeck 
of people with diaabilities in the development of Infonnahoo Technology 
(liasdowu 1980) 

As k results most of the develc^nenl ut ^istive technology was 
ifflderteken by ^>edslist companies that unforttnutely resulted m assistive 
lediDology becoming expensive and often oul oflbe price range of those that 
needed iL This left both educaUrs and legislaiors with dilemmas regarding 
wbidi eejurpom provided the beat platform for the developmeot of assistive 
teclnology. Little attention was given to the incocponiboo of emerging 
technology foe people with by legislatirs: this was due m part to 

the difikulties m the legislative neetk of mains Team technology 

and m part because of the difficulty m providing troad gaidelinea that could 
encompass all the competiDg 8 ^bit and l^bit compubog platforms in the 
market Ihe fear m disability cuclea was tbal ibis lack of action would result 
in severe compiler meqinty^ leadmg one ofthe more disadvaotaged sections 
of our society to alienated &om a wtcld that was becoming 

inc^yjiiinfi y Mr^miJA ^jiU y (GcrgOl. 1986) 

In relation to Ibe specific struggle of peepk with f h ^ a bi h tifr^ in education^ 
there were addibooal difficulties m both afiorlmg providing assistive 
technologies. With no tnanHai^ from govenunent policy, it was left to the 
educaliooal msbtutiOQS to the best technological needs for their 

students Ibe benefits of assisbve technology were rapidly becoming 
9ppmat» bul the ^nall client base made it difficult to justify the cos ts 
involved. The choice of platform also had to be determined 

Fee example, the Epson HX«20 was determined by many Australian 
educators to te a vital to^ for developers in the early to mid-1980s for blind 
and vision unpaired people. The reason for this selection was due to it's 
portability, builum and relative affordability at approximately 

S4.0D0AUi. However, software spmb syntbe^ could be better by 

popular ^bii rwisirhln^ such as the Cmnmodofe 64 and. m the mic^ to lat^ 
198Ch. the CcmniDdofe Amiga range of computers Puitbermore compuiers 
swii as these also had support for hgbi peo technology would assist 
people with mobility issues. FunheiiiKJie. mathines such as the Apple D 
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w e re cbcapee aod dlmdy a bigniilcanily haificr imt base that tiie Epsoo 
HX-20. (Gerges. 1986) 




Ft^9ft L Tbs HX«20 Bumeo^pouv 



4* EDUCATIONAL NEED 

As the pual public mere about tbe needs of people 

with ibe wave of rhwn^ led tci edocafcav creadof 

of (i I ir I iTirnT to jBovide acceadble leiimology to widi m 

onkr to wasl tfactf eUucaliooiJ neetb. Tins was oot ju»t liosteU lo ibe 
cduca&ooal iasdliftioo: it <jiockly appcenl having a perunal 

computer id the bocne would greatly as ait io performiDg teaks and 

tbe iwSiiftg of life One such acbon ptiTi ihal the most 

nDportiiDt elenMDts of devek^xoCDls were hfeeJ oo ibe issues of the type of 
technology best to tbe ussr^ the c|uslity of leiimolocy^ in whai ccoteat 
would tbe technology be used and what weee it's primary sOengths and 
weakneases. These crtteria* establiabed m the 1980b aie fti ll lelevani today. 
(Bryant A Bryant, 2CD)) 

Stanehmeb^ bowevec. the betl can oft en ceaiilt io imeased 

cuoq>leaity within ibe selechuo prxes& Maoy edncatoca have ackpisd 
Seiwlfoct'a guidehnes (tt cited io Bryant & Bcyaot), based agam on the 
assessmeni pvceas lo ibe 1980a Those guides pchide tbe need to 
a technotogy evaluaboo leaio teacbera aiiidcnta and appiupiiaie 

profesbiwabk the umsideralion of mput fnuo the user, tbe focus on ibe 
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fuDcUooably of the selected lechoolofy^ tbe need for itad beoetiu 

of tbe prodinX AJtboufh tfacse fudfiloMs xuy to be a swsible dod 

tboughiful Hffffuaib U> tbe ^cy\soo of iec;bDolofy« tbe 

required lo select a oiuDber of protessicc& the assessments and a 
full uoderslaodioc of tbe user requires a &ifni£caot of tune aod often 

resulted in studeote witb a disability Gouiklennc bebind fellow < 1a«TTmtRK 
due to these unfortunate delays. (Donnao. 1998) 



5, STANDARDISATION OF PERSONAL 
COMPUTING 

Fortunately tbe progiesMO of the mic^ to lale«19805 revealed many 
beoeHts fur people wilb disabilities. As tbe te^bnolo^ nMe 

eatabbsbed^ tbe price of aMsbve tecbnology tame down Tbe developosenl 
cl assisOve technology became ceotralixed to ibe [BM PC plaifonn due to 
il's UKTeasuigly populanty with busuieas and educational losUtutioni 

t>iig plaifonn to ensure educabooiJ traioing reaultmg in a 
knowledte of n products id tbe workfert;e. Ibe other advaniafe oftbe IBM 
PC was ibat tbe maimal was all teat-based, assistive »ucb as 

spe e ch synlbeeuers beeo refined to a point where they could easily 
mterprel tbe infomutioo (Leusnetty^ 20CM) 

At ibe doae of tbe 1980s peopfe wiib disabibbea were cetting 
acsiCas to informaboo Ibe legislaiors were also starting to 
focus more on disabUity policy, with tbe United SUea in pMHi/mliir working 
on ibe strengthening of ils disabUily laws. Aftbou^ ibe evolution of 
leebnokigy was still to be a little volatile for spc^^ific IT-based 

legislation for people wiib di^kiliH^ tbe cogoing pubbe education of ibe 
oee<k ofpecple with disabiliti&s significanl strength dunog this tune. 

(Bneout^ 2001) 

Altboogb teat^ased was now m (commence, tbe m ri of ibe 

1980s revealed a computing speUie that was gaining in popularity, tbe 
Graphical User Interface (GUI). Gaining sigoificanl popularity from tbe 
commercial uKcts of ibe Appk Mauntosb released in 19S4 (Sanford^ 
20M). nuotfious platforms begD lo focus on GUI impleineotaboo 16-bil 
systems smb as tbe ComiDCdcire Amiga ihe Atan ST were developed as 
GUI operating platforms. Even older 8-hl platforms such as tbe 
Commodore 64 received a GUI overbaiil from such as GEOS 

built mto ibe sale of 8-bft rnmhln^ He fading CPtM operating 
system and the popular MS-DOS operating system were now mating way 
for new developed by Microsoft aod IBM on tbe IBM PC platform. 
2004) 
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Tbe lwili(bt of die 1990s »aw two GUI prodiMts xudq| popuLinty for 
ibe ?C pktfonD: Microsofl Windows 2 0 tfid OS/2 I.l AJlbooffa 
both prodocu still bad texl-based DOS functiooality^ software developers 
were eoibfwmf die CUl inierfaces. (l^sanL 2004) Allbou^ IBM 
eodeavofed to provide accessiUbly featuiea m OS/2 wiifa a de^ee of 
success^ iDosl of tbe large corpoMioos did not atww p3»mmiw< accesabibly 
leatafes into die new loterface wliicb mdoed which left moch of tbe 
aiwlive te^hoology iMlea9 (Kecaaek. 2004) Id tbe rush of competition and 
umovDoo^ with disablbties were oolc ap<n faced wilb tbe 

liLebboodoftryiog lo enlch i^to the abl^bodied popuLiiioo m ao atteinpl to 
p\iAk\m^ tecbntdopcal et|ua2ity. 

6* CONCLUSION 

When reflecliDg back oo tbe evofuiioo of ^iDcluuve technology^ il is 
easy to forget that '^eocb and every ooe of as knows moments of inability/' 
(Sbeaier. 1981. p. 2) AKbougb axess to technUogy for people with 
^hwaKalah^ hss ioipoved ccQssdsnbly since it^s initial chaodc mcepdoa die 
pattern of moovatioQ. division, and ^inclusion is a conatanlly lepeaDog one: 
frtim tbe ckwo of coa^^udng llirougb the intrtidiictioo of tbe GUI sod 
more recently tbe IniemeU we are constantly remtoded that tbe needs of 
people wTtb dUalnlitiee are comlaotly sidestepped id tbe nisb to embrace 
new technology 

As a socoety^ il is imperaOve we conboue to create policy and provide a 
corporate fraiDework lo support those wfaicb rely so heavily on technology 
not just to bieve everyday tasks, but to provide access to iofonDalion and 
oppommibes which would simply out be possible if il were not for ibe 
availably of fT products and services In particular, there is a need to siq>port 
peo^ with disabdibes in their educaliooal endsnvors and eosm that the 
provision of tools is and ponqii in delivery. 

Peifa^is tbe issue of most significance wbeo on tbe history of 

pe^de with disabilitiea id relation to educaboo is that of pabbc educatioo. 
Ibe ongoing effect to our society to the equality and needs of 

people with diaabdjties clearly provided an unprecedented opportunity 
throu^ the pf ijull el evolution of computing and led to opportunities never 
^een previously As we will all have moments of disabdsly m our Uvea, to 
help people with disabUrti&b will in turn aaaet all tbose in tbe commoniiy. 
Tbfpuph individual and public education, the evolution of ^-inclusiOD will 
continue to llounsb and provide eijual computing products and services to 
all. 
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ON THE ERA OF EDUCATIONAL 
HYPERMEDU COMPUTING 

From SimpU hnis to More Corr^lex Siruclures 
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• liimiiil (Be days Vaaaeliar Bush's Mmim. EageAen's 

AogiMW. 7W HslsM'e Xiealu. aoi PLATO systeais (o dK <uneM livety 
natatiii aiui <fcvejofsiMai> wcA gotn^ cc beosM (Be oUitioca] hypssfsu 
re«arcB coamaairy nuJ (Be WoiU Wide WA Ccsearthim 
Hypesiiudis best widety m lastruswa mJ 

leaning &|clian's NL^Aufnsei cm be e Oh fim CSCW 

(Coofcue Suffonrd CcdtilKeaiive Wort) envirooiMat Iahs, sub syatsoe 
SB i<*/fniw(u MKtocoaB aiki HypcaCird hsve socceaiMty r**"***^ Ae 
ide« «i hypesvn le lowing oiwsts la Ais pp« we diecuss the 
develofHiKai of HanuAf (Bscsin aad bypencu Imbiit eewcsiBeius aad (Btir 
teles in Kdsy's luwsbd nuJ subik IsaniAf (c«VHiauai(B 

Keyword)' lalcraauoa siuJ conmanKaucs tecbMlofln: tCT. aaasd 

oOTiKSioo: CAL CcafHMa aanid Mamie; CAL: Hypcsiest luibag: 
Hbtsry: Porufeosodi 



1. INTRODUCTION 

‘Hk biimgri rninH opaatcs by aasociaDOo. Wlii. ooe «)i»m m lu grasp, ii 
ai^ mstaolly to Cbe oeu ihai is suggested by ibe associattem of 
ibooghis, m accordaocc wUb eoiie mtrkaie web trails esroed by tbe ctUs 
of the bram. . . (be speed of aoboo, ibe intricacy of trails, (be of 
meats] pictures, are swe-mspirmg beycod all else m nature. Man cannot 
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htjp^uUy 10 duplicate llib OKOtiJ proms artilici^y^ bul be ceetiisily 
ou^ lo be able Id leaiD froo it '' IMS) 

Hypermedia mte^niie^ difilal coxoputuif wilb ihe oatural teod^ocy of ibe 
human to >hiftV assodadvely aod to rnsnage iofonDation biersichically 
HypenzKdid appheadoos allow user% lo navicale coUecPtjna^ of coenpeund 
Jocoimb non">ft| geo Dally by (a) jumpiog huirward aod forwod (b) 
|n»eDDo^ SD overview of ibe whole byperdocgineDi space to a usee, (e) 
ynitming 10 fox (d) expencDC3Df sequcDces of afumaiioo^ souod or 

video^ (e) readme tbe information at the n own rale of 

place and (0 by associatioos. Sevoal roacanii rceulla 

have been published^ whub ibai byperteu kanuog covuonawnU 

siqjpoft iotenclve knrunc mo(teh (Biircd 2001: Cresiani and Kliuudis* 
2002; Harley. 2001: 2002: MulLer et al. 2002; Obi 2001: Obver and 

MaaMighlio. 2001). 

Cuneni oetwivk and mobde techoolopes logelbo wilfa Wcrld Wide Web 
coufse to^ provide us with piMibditiea lo build more and more challencmg 
Vamiftg eDviroomeots (Carbon and Repman^ 2002) Even the diHmoces 
between fonnal leunnof. informal leanung aod way of worfcinf ace 
dmumahing. Conleatual b predicted to be ooe of the moat relevant 

ofrcDievinf information from ibe tr^bonal and mobile Wcb» a user, 
a locatioo* a tfevice. and desenninmf Ibe cooteiit 

Could It be ibat we, m our great entfausiasm for developing new 
have o ve rlooked penioeni pteixa of knowledge wUch 
abe^y were there before the Web: learning tbeoriea with beat pracbces from 
clabirooms and versatile hypertext links sappmCiug associative dunkjog of 
h u ri fa n ound? 

Ibe remainder of ibe paper is iffganised as follows, A Dmeboe of 
information and comnumicalion lecfanologies in learning is presented in 
Secticip 2, Ihe development of learning ibeoriee is discissed in Section 3. 
Development Deods of hypertext hntrmg aie described m SeoDoo 4 SedioD 
5 is re se rved for coocluai<Ei& 

1 TIMELINE OF INFOWVUTION AND 

COMMUNICATION TECHNOLOGIES IN 
LEARNING 

Informaiiuo and lechoologie» iJiCT) in learning, for 

^iTTip]^ cumpuler asdrted oistTUCtioo (CAJ), compuler aided 
(CAL) and hypermedia* have developed yi wilfa technological 
progress m computer s^jaa.^ and information systsms In historical timeLoe 
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cd ibese techaologie*> five geoetaboas of n»aingnMm gompumg 

eovifomsenis cao be ideopfied CT^ble 1 ): 

TM 1. TlMliM cf R7T l«4niA^ 

Year Eveal 

/*' Gmeration TUftf o/microfiches and ifuinfrantfs 

I9i5 Vanoevai Bu&b proposed ibe Memcx sysleoi. a anCTofiche- 

bawd system of documenis sod links, io his article enliUed 
‘‘As we may ilnok" Memex toesbadowol the advent of 
bypenexr. Fast acxes of informaboa, ability lo sonotale, 
ai^ry to link and to stoce (rails of were mmc 
requicemeots for (he Memex qiecified by Busb (Bush, 
194S) 

1960s Several CAI prqyscis started Stanford prqjeia and (be 

P nSBian>iiwl I ■■aAimg ami Teat4nng OpmtlOa (PLATO) 
system were influential CAJ projects with heavy emphasis 
on ■Ati-aHnnai research (fbevergdu 1980; Pantages, 1976). 

1962 Douglas Engdbait published a p^Kt '^Augmenbog human 

imelleet: A conceptual framework’'. Engdbart defined (he 
funcbons oecesacy for compuiers to tnumri 

abiliUm such as between texts, electronic mad, screens 
with multiple windows, and Cacihbe* foccoUabcxabve work. 
Engelbart invented the mouse, outlmer and idea pocessm. 
and co-lme systems iniegraied with software. 

Engelbart’s Nl^Augment can be regarded as die Cm 
envutcment for Computer Suppcrted CoDaborabve Work 
(C5CW). (Engelbail 1963) 

1965 Tbeodcr Hofan Nelson bvented (be term ‘hypertext" and 

u (0 ibe world Ever smce Nelsco h^ continued 
his missMo in life as umversally acknowledged ideologist of 
hypertext. Xanadu and TigTag are the two hypertext engmes 
deigned by Ted Nebou. (Nelsm, 1987; Nelson. 20CM) 

1968-1988 Andnes Van Dam and his leamtf Brows Universify (USA) 
developed the Hypertext Edibng System and its eueosion 
Pile Rdrieval ai^ Fdifing Systems (PRESS). Acccxding to 
Van Dam, PRESS was ibe first system to have an undo 
function. Ibe ifaud and nowadays Ibe very rdassic, hypertext 
system developed by Van Dam and tns gpjup was called 
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Inlermedu Intennedio based appUcaiiocis were used io 
lAarjting aod leanuQg biology aod Engbsb literaiure al 
Brown Universi(y Professors prepared (beb lessons and 
course god studeots crealirf (heir reports One of 

the rensartiable itkas of Van Dam was (be *'web'’. a set of 
iinirt lhal beloogs (ogefber. *niis "laVAt ii possible for 
different users to neasc sets of of tbeir own oo (be 
qm/» docuinenL Io pieseo( bypertext termmology these sets 
of hr\im are called H’rHiaawL (Berit & Devlia 1991: 
Yankelovicb et aL> 198Si VasDam. 196S) 

1970s Mitre Coq»ab«i bas a large-scale CAJ prpjeoL Tkcii, for 

prodiKtioo of cxusewaie oo ao industii^ basis. Problem 
solving eovirccfiMais such as the Logo project aod 
gfTniinU' system have influenced many people (NievergeU, 
I960) 

^ Ganeraiian: Time e^MvntrrorioAS 

1972-1983 According lo R’aok Halasa. ZOG, develcf«d a( Camegie- 
MeOon University was ibe last first generation hypertext 
sysiems. which all mo m nsaioframes. The second 
geoerabon of hypertext aiubonng products, such as 
lotemiedia aod RMS, was bora in the beginoing of 1960s 
with Ibe development of workstations Faster computers, 
displays and networks supported more versalile user 
ini^aces aod collaborative work, for example wi thin 
d»goeTS aod eogmeers shaong Ibe KMS- based 

applications like documeots on a cxanpuier 

iKiwoTk. (Berk & Devlia 1991) 

Generaricn Time of personal computers began 

1985 Peier Brown invented Guide. Ibe first commercial bypenexi 
auihonng sysiem for personal computers Gutde was first 
available for Apple Macintosh and io 1987 for IBM PC. 
There was less funcLonaUiy (ban in maiofiame aod 
worfcstalkai-based products but graphical user ioteiface aod 
ibe possibiliiy for link typing were new features. 

1986 Xerox Palo Alto Research Center related NoieCards. 
NoieCards, KMS aod Inlermec&a supported graphics aod 
aoimaiioo nodes Tbey also supported crealloo of graphical 
oveniews of the smeture of the byperdocumeoL The 
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overviews marif ii easier foe uan (d oavigue and dscreased 
Ibe cognitive overload followed by the 'losl io byperspace’' 
(Halasa. I96S) 

ISO putiisbed ibe Sondaid Generalued Mskup Language 
(SGML) wlscb is the very for stnictured and 

bsk managemenim today’s Web (ISO SS79) 

HypeiCard foe Apj:^ Maciotoab was released Ibe 
mMapboT 0 / HyperCard is based cc cards wbkb form 
stacl^ Cards are to oiber cants with Imk aoebors 
called builOQS. Tbe IBM PC versioa of Hyperties developed 
u Uuversiry 0 / Maryland was inirodKed. Hypotws used 
ibe mei^ibocofao eledrODic book or encyclopaedia. 

Tim Berners-Lee propoaM a distributed byperteu system 
for tbe manftgtTw«a of geiKial informaiioo ai CERK 
(Beners-Lee. 1999). 

Usability of bypermedia systems began to be a serkais 
matter of ioteresL Many usability laboratories were 
established around ibe world. Jacob Nielsen bas pubhsbed 
books Under Ibe titles Usability engmeering and later 
Demgmng Web usaldiiy (Nielsen, 1993; Nielsen. 2tXD) 

^ Generanon- Emof the WoridWide Web(WWW) starred 

1990 In November Tim Berners-Lee bas progismiiisd a p^t- 
aod-click browser/edilaT Ibtt be called WoildWideWd) On 
iTtniatrui Day 1990 WorldWtdeWeb browseo^edilor was 
worbog on Berners-Lee's and Us cdleague Robert 
Cailliau’s madmes, communicating over lotemef wUb tbe 
info cenLCfa -server. (Beners-Lee. 1999) 

1991 In February, NCSA made ibe first version of Mosaic 
browser availaUe over [be Web ^eroers-Lee. 1999). 

1994 Id ApnJ, Netscape released the commeroalited version of 

the Mosaic (BeroavLee, 1999) 

1996 MxTosoA's Internet Eiploier was released (Berners-Lee. 

1999). 

1995- Open hypsmiedia leseanb community inTtiruvri iiiat the 

solubon to many bypertext link management issusa is to 
separate from content Several epen hypermedia 
systems were implemented. CUmera. Hyper-G and 
Microcosm are examples of the classics, where support fm 
ooD-embedded n»»A» and between WWW pages bas 
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been developed <Cw et el.. 1995; Gmbek aod Tricf^ 
1999X 

Jan Multisilu ai Tampere Univeraty of Tbchoology bad 
cfcaifned. unpleoeDted and evalaaled a HypennedU based 
LeaiDuig Eovuonineni (HMLE) fox maibemalics. Aulomade 
C^oeraiioo u <w of die HMLE'x advanced 

fooctiosalibe^. HMLE baaed Matrix Algefaa I waa uoe of 
ibe fini cooplele counea iiDpleoeoted lo World Wide Wel>. 
(Muld&iJtii. 1996) 

ISO publidied a staodafO Hypennedia/riiDe^wd 
Sductunof 1 aftfiiay (HyTiiDe) (ISOySC 10744). HyTline 
as sucb was too con^duled aod absttad for conuDexmal 
prodiids Lais, paits of the siandard have beeo adopted lo 
XML Tinirmg Lancuage aod to comoKT^l advanced 
bcowxm for cxeatuii cualux&taed ai^Ucadoos 
in Febniaiy. tbe extensible Mark^ Language (XML) got 
die cecoomendalioo status in ibe WJC XML is a aabad of 
SGML and especially foe Web (W3C. 20CMa) 

In June. XML 1 wilnng Lainguage (XLinlO specification gd 
the feoonunexxktion in ibe W3C. XLink de&nea 

^«iFTv4^i iiftV^ vnlh muUi{4e bnlnog and lacibtiea 

and as such brings the possibility lo unpleeneni nue 
versatile hnk stnicliffes. alieady defined in earlier days^ 
bypennedia systemic smb ai^ [sienDedia. oo tbe Web Xlink 
IS incxoasEigly moving tbe Web towards an open 
bypermedia approach However^ Xlink is <^uile 

supfabdeated and is appbed mainly m customized 
appbcaboQS DocZiUa by Citec (nformalioo (nc is an 
example of commercial brOMebeditor supporting multi- 
ended hnks and (W3C 20lMd; DocZiUa. 2004). 

Pets Brualovsky pnsenled a two-level caiegonzalion for 
adaptive syAms: adaptadoo to user^s bebavooia aod 
to ibe cbenl devic e . Bnmlovsky aod his foseaich 
greup at Camegia M^luo University aod nowadays ai 
Univefsity of Pinsbargb aie developing methods lor 
ttiaptive Web (Brusilovsky et al . 2002) 



Oe^erotion: UebiU WtbandSe^wc Web art dewloptng 



2001 



Tim Berners-Lee ctefioed the neal gexseralion of the Web. 
which he tbe Semantic Web. W3Cs Sonanlic Web 
activity aims lo develop Web techoologiea to bave data 
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2001 

2002- 

20CC- 



2004 

2004 



defined io^ m a Qm allows ii to be used by 
not just for display puipoaes. bui for mlegraiion 
and reuse of inldnDUico across vaiwus qipbcafacina 
(Betners-Lee et al» 2001) 

The Oxford hlecie* Insuiuie (Oil) was founded (CSL 2004). 
on to ibe wodd's leading mulb-disapkiaiy 

at^i/i^mie centre focused on turtbenng >ifWgian<img of tbe 
ecOQQtmc, pc4itica], matitutiooal scieoafic. legal and other 
social foam sh^HQg (be Internet and its imf4icaioos for 
society. 

Mobile lotenMt starts lo provide new meas focwodangand 
Witling Ham Keiamo af Tampere Umversiiy of 
Tectmology, Pen. has devdoped ^ evaluMed xTask 
eovuonoienl for user and platform ada piaunn m Web-based 
learning enwooiDeals. (K^amo. 2002) 

XLink becomes a bridge between open bypennedia teaeaich 
sod W3C cxonmuoiiies. Both commuoibes have a great 
potential lo learn from each oths. On ibe one hand, 
hypermedia research community begms lo use Cbe Web and 
XLink as a test bed for cfovekqnig and evaluating mote 
i-itmp L»T linJc soucruies. On (he odier W3C 

cuauDunity riaihi iiriiiy<» even more efficiently (be 
bypermedia research work already done. 3Qjnk eaaeoooQS 
au^ as support for multnnedia synchrcclaatioa. m^ipiag 
between open bypennedia inteRhange forma( and an XLink 
linkbase, and tnne-seosibve Unking mw-Kaniurn; ue 
pubbsbed. (HeunbQrger, 2004; Grdnbek eX aL, 2000; 
Muchalua-Saade et al. 2002) 

In Fefouaiy, ibe Si»trnnrir Web lecboologies got (be 
recommendation q ibe W3C (W3C 2004b). 

Tbe moh^ cxanpuuog has (wo difforeni staitag points. The 
first IS tbe riprw maoufocnifers. One of the first 
devdopes for mobile devices has been Psion (Organeer 
since 1934) and Apple CompuKr (Newton. 19^. Ti^ 
devices did not have any commumctfioos capabiUbes. They 
were more Uke eleetronk calendars although it was possible 
to draw and write with (be Newteo. lie ^>‘<v vt startnig 
poini is mot^e commumcaticri device manufacturers. In 
1996 Nokia inuoduced (be world’s first aD-m-one 
communicator. Cbe N<±ia 9001 It had many features seen in 
PDAs m addition lo (be GSM cajouDumcatioiis cspabihbes. 
Today also tbe PDAs have an integrated ccanmunication 
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icdiDotogieg (sucb ^ GShL GPRS <r WLAN). year 
(2004) Noba bave uitrcdiiceU ila neweri CcmuDUDicator 
williboth WLAN and GSM/GPRS uitsfCace^. 

Fiftufa OpeniKas of sod mfonDalioii ryslonr^ aulomabc 

mieguioo aod nue cJ inforiDatioo auo»a vanoua 
^f)fdi^^ati<Eis aod devices. poaMbilili&b for cullunl 
I nra1i>rf^tn cottoxl awamK^T witb cunlesl persooahzaboo 
MTa\ adaptaboo. ooldmoJal uilerfaceb and facdbliea fox 
audMiAg asd u^agiog veoalile sinictum axe of 
ibe mod unportaol cbalkogos hx ibe iKtwork of ibe future 



From the cbronology we cu 9se (faai mfonnaiioo aod coounuibcatioo 
tedmologbs bave beto used m learuiig applicadoos m maoy ways Almosl 
every oew leiliDology is lo be ^fppbed lo content F<r ^«ampU 

HyperCaid very populax amoog schools sooo afler it was published 

Ihe could easily do ibssr pnsenialioQS and group work uaiDg 

Macuiioab and HypeiCanL The popularity of HyperCaid was based oaioly 
on two dnnga: 6rsc it was free software loduded for every Macioto^ and 
xprmA jt very easy to propaiD These two prioc^rfes eburarteriae also 
tbe World Wide Web T^^y. oaoy features included id comoeTual 
leanuDg eovuoninenir aoJ learnuig platforms have already been prea e gt for 
eufu{4e in AiigmeDt M.ATO. lotennedia and Guide. Fionx tfah poinl of 
view the mobilily and Sefl^otic Web are new paradigiiib • a great deal of 
leaeareb and experimeots are oe e cfc d m older to Uuneb the full poieniial of 
ibeae tss;hDologies lo leanaog. 

Neal wc will fouis on bow our iindsnlandmg of leammg lu changed 
over time 



3. DEVELOPMENT OF LEARNING THEORIES 

Id tbe previous section we prcsenled a of sevexal technologies 

that have influenced CAL. How Ibe buioan rnlnA leanis is an open 
leaeaith that has been studied from many perspectives (n this cl^pler 
we present a nznpblied tunehoe that describca ibe developmeol of leanxoig 
iheooss during the LsK ceDtmy. 

The leannog theories can be cfescribed with a li nf segmeni wUb two 
wvfc On one ibae k bel^viounsl model on tbe other end 

there IS cognfbve mixkl (i.e. coostiucuvisi learning modd) (n 

between^ there are oumerous learning models misjog features of 
behavicunsm and conVncbvisziL The li ne represents also a simplified 
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hiw^lin^ ID diDt bdidvwifibl fednuDg iDixfels w€R comfiMJy ifcxqmJ 
c ibe K^Tifwfic of 1900 tfod tbfi UA24nictive leunniix mc olkB 

Qfiwcr iJete. One of the drvelopav of bd^vMirisiD B. P SkiDDcr 
(Gndiam, 2002) ♦ (n geoeral^ bduviouiuD »ay& our le^iDuig is based co 
«Jim ii 1 n^ re»poQbe meibcd whi^ msub by certida stunulLS cbwe should 
be a certam leaycnse One of behaviouriat leannD4; is kanuDg by 

mecMisiDg by heart Id cuopuier software bduviourut |:aograms 

w€ve often of drill type: ibe stuJsDt had lo answer to a seriea of qufisliW 2 ^ 
coinpuierari:ed ofteo iiKjuick pace. 

In cootrasL cognitive leamsig model nue lA the kaouog 

(eoceas itself. One of the first cognitive soendsts has been Noam Chomsky 
(Thagard. 2002). h is widely aaepfcd that netwockeU abotild be 

bused 00 cognitive leaauog mcdel. Ao eumple of this in CAL could be 
simulaliin software where the student learns by studying the dmulatcr and 
by eApenineniuig with the cootroh of the siiDulaltoiL 

(n the end of 196CK a new mctiKjd for CAL were laupiiied, 

Croak/s and ^ea's (19S5< 19ST) deaigniog leasoowure were 

applied to many CAL enveloped at that dme. It looudixed an ^opeo mitrVM 
jAmdc*^ where the learner could "^walk"' and go to mail ''sbeps'' to learn The 
karm could uAtiol the pace aod route Ihoe were s l ^^^ other 

de^gn metbock for kasooware were based w cognitive model, 

h can be sakl that the use of these design mrtbeds poadve iTnpai^ oo the 

quality of learning softwaie 

All these xnethodb were for g ott e n (at least for a while) when World Wide 
Web appeaieil Suddenly teadien started to deagn mML-pages fa 
learning puiposea. The structure ofthe KIML-pa^a was noi from 

pedagogical point of view. ibe new technology was used to piblish 

lecture notes in the Web. 

Nowadays quite a great deal of research is loolang ai coUahoradve 
learning. 1 ii^ ooi seen only as an individual process. Leannog k 

based oo collabocatioo and communicalicaL One eufuple of this k 
networked learning eoviroomenis that support buUedn boards and online 
c4iifereDcaDg 

When iWipniftg studying new technologies, for ^«ampV imking 
methods, we sbould keep the karoed in rnlrmS try ^ focus oo 

pedagogkally new and meaningful d applying new ^ gi e*^ We 

remember the asocialive nature ofhinikai thudang. 
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4 . HYPERTEXT LINKING: MEANS FOR 

IMPLEMENTING ASSOCUTl VE 
INFORMATION STRUCTURES 

41 Exteoded links 

Hypertext it t tool for btuldoi^ and usoual&ve ioformaiioo 

structures Pkoes of Lsowledgo om be atteoUsd lo dr^ereot wayt 
iMCUfdmg to di0eretit pejrpeitive» of uteis Hypertext are 

impleoienialioQS of lelatusdifps withis aoJ sett ofdai& (n CdcU hnks 

Hfe tbsouelvee itnpgtjaf# pieces of ckia tbat need to be iiudraetL Uureti 
numlaioetL cUivered and used just olber dsis Mmy eariser hypertext 
systems bud k ym^tlc structure P<r example^ the (Dlennedia system 

had structured links with attributes such as types and keywonb 
(Yankeiovich et al . 1985) t m lotennedia were bi-duectiOQal and a 
was possible to gsi an overview of the struct ore m a hypertext 

documenL (stennedia also uicJaded the concept of a hnkbase. Ibsae features 
are still oot widely found oo the Web Tlse imtfiftg oo the Web is 

still weak ahhcug b there me stmc^bs in the HTML linking HTML has an 
easy syntax and it is stniple to impleiDent However the ol Web 

pages has coocentruted rather oo gelling the n^ii look than to coostrucbog 
useful structures. 

Hypertext n^nagemeol been a mutter of serious coocod m the 
upm bypgnnediu (OH) leseurch community for over ten years now. Wbsn 
links are m documents, as they are now m the Web» there ure 

svend dtsudvamages which affect the managemesl effort of contents usd 
their relalians Open hypermedia reseafcb and the recent XML Unking 
T anjiagF (XLink) i m the W3C fbfli Qk solulion IS 

to sepurtt the from the ccntenl by of extend bypennedia 

twnifKi^ urchilectufe. (s |£> XLink deBnea 

bebuviour and Inveraal attributes, and muh>eoded links (Rgise 1). 

Xlank's extmded can include uttn holes reflecting the reluMnships 
between the and coding resources of a Examples ure user i4 

pl a cy and infonnaiion type Multi<oded can also contain multi^ 
ended links^ which mulbple networks posible Seme of these 

leutuiee already existed in eady days' stand-alone hypertext systems. XLink 
atieoipts to adjust these linking facilibet to the Web. 
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Hftfcl AKTMLlifikvenus^aXLifikliftL 

4«2 ElumplM of applying exteoded Uok structiirts Co Che 

dghiyn of CrajoiDg oiateriab 



If tbe £19 kfp( sqwrate fnmi Cbe cuitaiiSv iDor9 f!euUit> £dJ 
coqIidI it ddueved^ such £S (d) ciueots £ikI fregmenis of cao bo 

boked £utomaiicaUy without cbang urg ibeiu m aoy way, (b) altofubvo sets 
of 1mVg c£o be awociated wiib the cooteat accurdiBg ID the oeedt of 
differeot coutextx <c) eoUectkns of linkj m be fdCmd do deioajid ukl (d) 
iiTiV uftegrity cao be verified auComsitally, 

Ihe aivhilectufe allows coUabcniive ajiAotsioo^ fix euiopk 

Che coumoo « of Uenuog maleriali do Ihe Web (W3C, 20Mc), Liokbw 
efohiiccCufe enebiea (be iTeslioo of ooie complex luik tirucCurtt »udi 
at combuiaboot of undli^eoJed sod litithatax ^ad ibua it aecetsay 
frofD 0 uuf^geaKal pouil of view Veisatile atiurturet m be 
applied lo contextual cofDpoaiitg, deliverug ami usiDg useobbse oftrasoiiig 
materiab ea tbe Web FtifwpW cf poabible apphcaCioos aie (i) composuig 
step-by^siep iostrucbuns m oiduttnal nimog situabofu ontiCe, fix 
m suDolaied trouble-ahoottDg tiCuaboot, (b) providmg diOeeeol viewt lo 
nunof obienak for ^amp1^ chreoologicah cultural aid eovuDomeoCal 
viewa^ (c) a poatibdity id switch belween a novice, aA xnienneduit^ or hd 
expoC-view oo tbe uao't level of biow-how, (d) Cuse-baaed 

teaching of hitlocy^ Insiorical eveolt and relabont betweeo ibeo, (e) 
»ea^bc lelaiiooi lo Copies^ fx inetaDce Cfae topic ^Ibe Fomisb compoaeT 
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Jwi Sibeliua'^ in ouw Mapping cu te hd SAcbor to a lour^odcd bok^ 
evots^ pmoc& placo^ <MTHpV library oJ cofupobiboot^ (e) mulbluif ual aikl 
miilticiiltural aspects ot applicabood^ afid (t) curricula of imivcr^ilica aikl 
5tuJeiitfi^ study prcgranui. 

Hypcrtttt hnkuig has <kvcloped Ciuix uapit to versatile bnbag m 
stau(tak)QC to »uiiple 10 the Web^ aod now procecdiiig 

agaoi toward2^ more complejr stniUuraa. First uir^iDeiitatiooi are to be 
o camiet aikl lonncl covimiDeots tbat are bub»eu of tbe XLmk and 
laogufifes aie ambuii liokiog metJKxk aod looU fox cooUructifig 
asocaative mformatioo slrucuirtx Ibey arc al»o devcIopiDg tbe Web 
towanb a world wide open bypennediii aysteoL 



5. CONCLUSIONS 

ITic lutmaft mifwl (0 be sasocaative by its oatufc. Has baa bee n 

obs9ved m many cootoxla aftd has been foriDulaled id nelwwk ^Tv^Mg cd 
Kitman nstoofy (Parasyt et aL^ 198^ The nalural tendency of rrurm] 

to build cooplex ab»ouadve ilniclurea djffera lioux the linear way in which 
uJonniitioo is geoerally organirBd and presenied, Icr example m bocks 
Hyperteal offexa us a tool for building and ubiog associative iofbrmaiion 
sliuc lures. 

b must be remembered t>iat leanuag hf^pens cur brain - this 

poceas can be aicted Ubiog techoolopes However, ibe aatuxe of learning ix 
m duokinf and doing Thuikuig b an assDoauve process and it can be 
expii^aiJ in ccmpira by using bypenneUia that esfcompass tbe rich 
semaalics of relaMuships of diOereat ihinp Wbeo designing and studying 
new leibnologiea. in dns case eapeually methods, we should keep 

tbe lexroas learned in rmA and try to focus on pedagogically oew and 
meaiuDgful ideas of applying new w^mnlngiftK 
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KEYBOARD TRAINING IN AN INFOR\UTION 
ORIENTED SOCIETY 
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AbSirVL l<ipn«»B w M »W tT»raW« ^ t miH 

lApct tor ilie ianpui£« B M4i & 0 O batorva] aoi 

[f i nK j i vw>T»o>iiL El B aifiHd duioriyiraiAiAg oAvybord IS OMUU boi 
u be dm aAe baod'MiDAg b weC by KbookliiLltA 

Keyword): HI<’ T aupmp ftiffnif T arp njttrti* ^ 



I MOTHER LANGUAGE SHOULD BE 

SUPPORTED ON A COMPUTER 



AJlboufb ibe ce$t of a computer deova2«d» il canoot be wiJeJ^ used by 
comiDoo pMpk uukst the character %H of tfaeir mother Luifuate is fully 
supported II can easily be achieved for most European jq wUch 

only tweoly-su-leaer alpbabeu are used 

(n A^iv ibe aluaDoo is different For eaaiuple^ the Japan eae language 
uses not only iwc types of pboaograms (Kana) called Hiiagaoa and 
KirtAana but also uses aeveral (bousaiuk of Chmeae cbaracier^ called KimiL 
This Isrge ebaraoer set could not be fully supported by early computers and 
only was snplemeotetL 

Hie tradjlicoal Japanese typtsis employ a bimi and peek method of 
keyboarding because of tbe la^e cbaracler set Due to tbis cumbersome 
operation and (be slow speeds tbe use of a typewriter bas ool been as 




14S HcJv^Ohr*^ 

c<BDfDoo ID ID ibe Wtstcru soocfy wbere ibe typiii( opCfUon is 

ttbevrd wilb visual contact vrilb tbe keyboard 

Word pfOceasDg is the ceotral part of ibe use of computer by a 
pe<^e (OUwa. 1987). aod it abwld be ifae center of compuler literacy 
cduoaliCQ. Id 1978. tbe first Japaoeae v^ofd pfoceasov wat oilroduced and 
full »uppjn of Japaoeae language was realised Until the 1990a. this yecial 
purpose coo^Hftsr was vridely used io lapao^ but now its functioD cao be 
realized by software oo a petsooal con^Hfter. 



2> INPUT METHODS FOR THE JAPANESE 
LANGUAGE 

2*1 Various input o>etbuds were propwed but tbe 
keyboard was choaeo 

Allbougb the fapaoe s e cbanrttr set was sopperted by a compuB* how to 
loput ibe libiacter set was ibe pobleiiL In early Japanese woed [soceaaois^ 
ID Io rf^nmnn keyboards fof ibc Kasa and KaDji alphabets, a speual 

hardware was used as a natural aaieDsioo of tiaditiooal Japanese typewriter 
However, the keyboatd gr^oally populanly and altiiDaleJy the 

special mpui hardware disappeared because of ibe cod and 

inefficiency of input operations. However^ tbe rnaln leasoo for keyboard 
usage IS ibat ibe way lo use keyboard for mputtiDg the chatacter set has 
become sophisbcaled as described below aod now Japaneae uaera feel 
comfortable wiihiL 

2.2 Kaju*KnjiJi coDverwio tir conniltaiioa to a 
dictionary bus becoore trtandard in Japan 

Tbe popular method for inputluig Japanese language is Kaoa to Kiinji 
envmon method in which, for inputting Kanji* its pconunuabon is 
in pnHM by ^ Kaoa or an alfdiahei keyboard and then conespooding Kanjis 
are shown oo a sizee n by consulting a dictionaiy. Ibc target Kaoji is then 
pointed out by the user Das inleracbvity from ibe homonymy of 

Kanjis. Tbe following is an example to diow the problem 

L it 

Kisba no kisfaa de Kisba sliita 

(Tbe reporter of your canpany returned to his office by train ) 
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[q this example, may be the rep o iw . your ccoqMoy, iraia, or 

refiimed lo bu of6ce. Vabous efforta were marU lo aiifV tbia 

problem and the meibod has been very detailed. 

12 Two'Stroke metbods 

Kaoji cao be Ispai by usiog (be two-stroke meibod. A Kana keyboard 
has foiTy-eighi keys aod if a Kanji is assigned by two keys, two ibousaod 
(faree hundred and four (■ 4d x 48) Kanjis may be uniquely detemnoed by 
tj^g two keys. Many such meibotfe were proposed and used 
professional people lo Input a large number of Kaojis (Yamada. 1963, OUwa 
and Tatsucka, 199C^ Among (bem Teode by H. Yamaia (Yamaia. 19S3) 
has been used by cimfUlet scwntists and 'RIT-cale by H. OUwa (Cbiwa 
andTatsuoka, 199C^hm been used among die printing lodusliyopentfors 

Tbe advaniage of (btse two-stroke mwtuvk dial no inieracbve acbvity 
with «^«rip iiiif u seeded aid that theu inpui effkaeocy is as good as that of 
alphabetical typing 

li may scan di^ull to memotiee key sequences forinpuamg Kanjis, bui 
ii IS noi as serious as U looks. Ibe numto of Kaojis a person uses is 
relabvely small and in fact. ii is aboui four hundred. Therefore, input 
sequences may be learned wilhm a buodred hours of training. This four 
hundred Kanji set is different for each person and m total iwo thousand 
Kaoji sets are used by Japanese pnfde. 



3. TOUCH-TYPING IS EASY TO LEARN BUT 
WRONG METHODS PROLIFERATE 

3.1 Touch-typing of keyboard be doue after an buur 
uf training 

Rr getting the ability fortcucb-typ4ng alphabets, onlyanhourofpractice 
lseoougb(OhiwaaDdTaisuoka 1990) Thepomiofpraokeisas foOows: 

1 Never lock aiibe keyboard. 

2 Use (he fiogeriog, 

I. Always return to (be posiboa 
4 Be coosoous of the alphabet to be lyped. 
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U lbe»e poiDls sre kept id of the Daioee snJ deagned aqucocg of 
keying ii done for u bour« the abilily foe loucb-typsif ^Iplubeu lu be 
MMisbti One of such dmiuo| seijtCTce ii ai Mlowi: 

JKJJUJJ mJ,IUJIUXOJJPim:JMJUJiMJNJ: 

KJK KLK K:K KHK KUK KHH KOK KPK KYX KMK lU: KX K/K KNK 

UI LKLU. U(L LYL imU-lX 

Tbe lirst Uoe ii Ibe practice for the Irttq and ibe &eoxd fox ud 
the third for '1^". Dunog the practice of 'T'. Uber letters typed by the right 
bund k pfo-traiiKd sod duhog (he predice nd ibe K>llowiog letters, 

(be letter 'T' k refreshed After praettdog every letters m an buur or two 
cn the motor^akill the ability oftowii-typing k ealabUdie^ 

"Hik piadice k not for inexDiruiog tbe keyboard layooL After a piactice. 
ibe fingers m ruHN i ie bow to type (n odier words* if lo lype a letter^ 
IWdie can type corectly. h k a ootm action xmoruatioo and not a 
oeslal act 

Be^^ause k is ao easy to leanL it is vary eaty to lose Typing everyday for 
a week or two must be followed for makiog ibe learmog permaneot This 
ca easily be done nowadays because e-mail and olber typing acbviliea have 
becoQie so neceasary 

Tbexe are several software for typing ninmg. but many of 

tbem were developed by a biiDl and peck typist Iherefcre, their 
iffiderslaDdiog of typing is not ibai of toueb-typing and ihe target of the 
practice is to memorise tbe keyboard layout h k not helpful for aoquinng a 
toueb-typing lo {^ck, if a typist is to tell the name of ihe 

rhan>rt^ of lbe ^IpKah^ asocsatcd With sooie key. be/sbe canool answer. 

3^ TypcDg (skill m|uires ueveraJ huodrtdg of btHirs 

pTMlJce 

Although (he ability for toueb-typing is very easy. il 

several bundreck of bom for (be skill in which typing an 

automatic action and tbe of a won! for eumple, does not ceme out 

lo tbe typkt's Tniml during tbe typing operalioo Once such skill is acc|uired. 
typing very comfortable activity and a voice tecogutioo syatsot 

for eumple. wbkh is eagerly desired by ibose wbo cannot do toucl^typing» 
IS not desuaUe. because roughly speaking, vocal acMo k twice as laborious 
as typing acboiL 
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3*3 Kanji bipul without cufUAJbitMm lo ^ dictiunary 
:dioukl be used mamly 

Tlie tw>-8trdie pafaj^l ghotild be used for moch^typiof Jdpuese fium 
tbe viev^pc90t of efficieocy of inpultiiig tbe Uft piac^ However^ to 

get tbe it is not ttsy as alpbabelical typuic« because iwo soukes aie 
rcquueJ for mputiuii tbe Jqnoeee clM^iotn Iftowii^ypsic is lo 

Kaon chanKten* tbe ability foe touoh^typni^ ean be aajuued after an boor of 
pcactice* because the oumber ofcombuiatioQS of chancten is bmiied to leas 
than buodraL Iboae who 6c ool input Jafueae frequently n^y use tbe 
Kana^Kaoji coo^eraun after a^^j inn^g tbe toucb^typiof for Kau 

Iboae who write JapaoM oo a cuoputer wilb Kana^Kaoji cooversim 
have many troubles dunne ibe cooverakc process. U bo^abe uiocennies oo 
ibe be typed, be/sbe often overlooks the wroof selectun of 

Kanji. Hus often bappeos wben there aie Kanps with same 

prunuDcaaticA U be/sbe umcenlntes on tbe bu/bsr umceotralion 

00 tbe cooteots is disturbeiL Ibeiefm. ibose heavy useia dmld i^i|aife the 
toucb-typmf oftwr^sOoke umUkkI 

Cenadennf tbe number of Kaojis ooe person uses, tbe louub-typuic 
ability may be adjiamd ks ibao a buodferl bom oftramuig. Allbougb ifais 
may loof for praefcoiog. it is reastoable if you csmsidgr the 

lequifed for acquinog the skill for Westeru laogiBges is several buodferl of 
bom 

4 TOUCH-TYPING FOR EVERYONE 

Allbougb toueb^typiog is veiy easy lo practice pieopile. mclutling 
Westefneia* do not employ toueb^typang Ihb is bec^ame its ease is not 
by IT Once its ease k well known, 

ft would be dme by every user 

li WTTW^^ who does bimt and peA typing knows tbe ease of loucb^ 
typiog and imdertaLes its irauuDg. ba^sbe can acquire tbe ability bui it is very 
fur biffl/ber to cootmue loucl^typiog. Ibe new way of typing requues 
sevoe coocenliatioo but tbe bum and peck oslbod is comfcatable for 
him^ber. If tooeb-typing is ool the acqubed ability diappem 

unmediateJy. 

This fact sbows tbe keyboard nining should be dooe at ibe very 
begionmg of usiog a keyboards because uom bool and peck mediod is 
pjjahUA^ ft IS very haul lo re^ace. Tbis means that every TT teacher 
should be able to teach tooih-typing. 
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Ohnva 



AnofatT isue for keyboard niouig is wbeo it should be done. U ii k 
done at the lower elemenlary school level scbooldiildreB would not do 
haad'WTilmg, band^wrilijig requires akilk *>'»'» keybotirdifig. 

[f letters miui be input to the computer by Ibuee children whose band writing 
^ill is poce, it drotild be done through mouse or pen operaiioiis ihrougb a 
leoei mairiK car Ibe suuut 

When keyboard oaining should be dcDe? The answer would be after 
establishing a band-wriliog Another important point k leacbers 

should use toucb-typng even if be^ dees not teach typing. Ifbe/sbe types 
by bunt and peck mclbod. dnldren thinks wbst the teacher does is rigbt, 
wfakh is a soicus from which it is very hard to recover. 
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PROJECTS 
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AMtnn; Ibu fafxr ^ toc nCB J tww a kcg-wn (ng^t Ibb cvoIvM frcm a <pial9Udvc 
Rseard) andy «n«d otM is dK a«ly 199CS to ifea pcaM <i oaasHM *tere u 
uioday Hiek«0-vra goal ofdMpfi>}Kaha)be(s toisfnm die <iabdfTy of 
«Au~»nV*ai coapcDS£|iotRtsby)ikaufyiA£ied4lBMiiLiBaDa£c&KUv« asd 
sustaiMbk aravgin Ibe iauiU endy tmk ptM betw«s Ae yean 1990* 
1993 Isfonaaiioa 6oa mtvkm 19 pannpeats ad suffltiiMaia] 
i4»w»nT»— u Boc Qg(d 10 ofdore ifee «*-*aiv*ai udiaKal aad cagasisanoaa] 
co ttrs (d a auiDbci o( pngacu. Is eactt puy a . arteafts u uai()oc 
toaplise aad kanc* cficatd foab aflordad by aew ccofHiQsg 
bd a uatoeana ctalkats ibM laierwiaed Mth lawa 

u mdiiioeal agaasMoaal jtna:«iNa. TiinuMfc^t eacoaatae d a Uk 
original aa^a sutbodcikcy dro*e tlua frof«t to (raaa^cfei ato aa isnauve 
o QM sa^oditioa aad ‘'“f* * *^ to ccAm aad bisaxwy data abcui 

cOOfaiLlSg |tO|Rta 

Kry *t«ds DmntHMdccaapuDag: AcataKcoii|M)Uag: Biswicd caa aiuitf& 

L INTRODUCTION 

Tht |odl of improvioi ibt virility of edomiooal computuii projeetd by 
idraiifyiog nod imeuaDihng effective has hbtoiually btto % 

cousDcui mtetprise (MoCliotock 198& l^yloTa )9SD). However, wbeo 
persooal ckakiop compum AMnimMgi m tbe eariy 1980a, prewirea 

from busuKss aod fovenoDeot lesidled o ocre efforts to 

what hial tru wtoq£ io ibe aod what cotdd be to oisufe fiitioe 
efforts would be sutA&sful Tbs nport W Mrw 7bo6 Jor 
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Ttcching (ffTfi^ 19S8) cfcsmbcd bow ibe Tiifmtw of 

cdDpuAn 10 ediicMoo bad been steadily imeaaDt* bul ibai Iboii oumbers 
0d quality wcTO ^11 loo low for tbeio to have a lufgt acroas Ibe 

Qiiriculum at that aalbon of ll^ lepoft re bed upoo beliefs abml 

ibe piobleiDS id pasl loiliaD^ to support tbe foUowiof i w>inii^ftArfinng 
(a future e£TorU 

4 EApaodiOf ibe i^rrumr^ capability of tediDOlofy io scboola lo 
iDoraae atudsot access; 

■ Providiog uainiog and support for teacbec: 

• EDCouragLDg ioDovalioo aod unproveoent lo educational scltwaie: 
aikl 

* Supportiog reaearrh, devHopoKDt^ desoostraiioa aod evaluatjon. 

wilfa oo lies between researub aod tbe ciassfoocu (OTA, 

t981p.4) 

Tbeae broad sugseatku were b u se d upoo ao eatmave aoalyais of 
reports from rk]A^ projecia and bigbbgbted problexns that thwarted previous 
efforts. Addiesuig ibe issues would certiiijiiy be peeeequiatea for buunog 
Ibe succes of new educational cooputiog intbativea. However^ it was 
iDoeaamgly cfear that oew eduiatiof^ coopubog intbalives would be using 
networked computing enviroomeots and software capable of accessing aod 
maoipulatiog many widely distributed oj UftVM text gt^>hiia< 

sotaid aod v^so (M^oar« 1990). Una would a revolutkai to Ibe 

compubog paradigm bke that wlbcb ocuined to tbe shift from mainframe 
compulers to mkrccoo^hilers in ibe 1970s and 1980s. Would it be euou^ 
fox new educabotfal computiog protects to adtbeas the flaws m earlier 
projects^ or would they fail due to unforeseen pobkins that were a fuDctioo 
of tbe oew coo^Hfbng paiwfagD^ 

Pcrs^aial erpoietu wxtb creabog ibe computing peotecl 

ESCAPE, an mformabon systeto for eogmeecs in^letDented within a 
distributed coopubog eovuoomeot at Purdue Umvecstiy io 1989*1990 
convinced reteafcbeT that Ibexe would be oew probleos would 
threaten ibe suxess of ^iii^urwai computing projects to distributed 
compubog euvirofanails (Heppex. LeBokL & Fegh^» 1991). Tins was tbe 
oobvabog fceee ibe decirioo to undertake a study to e^ose bow 

^■lLJl Ulng p^vious educsbonal computiog mibativea 

uitertwined with unique oew problems that weee a funeboo of 
distributed coo^Hitmg (Hopper. 1993) 
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2. METHODS 

ll was oilical to gsiha inTonDaboo from the few exlstog pockets of 
expeetue m n«ing disliibuied r-tmipiiHng envuoaneots for educsbonal 
piojetls. Acvkmc eompuiug organaiaiions u Purdue Univemry, Brown 
(JoiveTaty (Meyrowiu. 1986^ Yaakelcvich, Meyrowitz & WanDun. 1985) 
sod the MassacbLSefls Insbruie ofTedioology (Adm & Rodeo. 1992; 
Oiatnpit»» t99); I li man 1987) lud lovesud 10 rTesluig dislobuted 
oetworkol cooipubag sysieois begiaoiog io the lue 1970s. The iiiiwajinnai 
projects crested using (bose envuonoients we«e eodiog and ready to be 
ao^ysed wUh itiividgVii by ibeir paitkipsots by 1990. This study focused ce 
courseware |xo|ects tsfher iban systems software, progrsauiimg languages or 
authoriog tools. 

The following research qussbccs guided this study: 

■ Whai were the relabomfaips between die educabonal, tecfankal. and 
nr gamyaMmal cOOteXlS Of CVUlsewace? 

• ViTiai were ibe edacabooa] goab ofthe courseware? 

• Did the goals focus oMce upoo diadphne-orieoted outcouie& or 
upon broader outcomes for ibe learners? 

■ ^hat educabonal coouderalions mDuenced decisions 

criwui courseware? 

■ Wbat were praguiabc tedmkal issues that emaged during 
courseware projects? 

■ What were key technical charadcristics that determined die vsahihry 
of courseware? 

■ Whal were the relaboasfaips berween Ibe roles, tasks, and the timing 

The following projects, organiaailons and partiapants were the focus of 
thisarudy: 

ESCAPe(HypuC«d. Oolpe. WWW) 

OiaUBlaDoes g^miMpel W IctmiBSPfp Syitmt. rVaftmae Begin 1 1 img 

rutUM Ueivenliy 

Psuopflug Tteaa ^uam, WUUan gcMi Lawls. Msiy Hoffte, 

Watt. Judy l(£tartUlo«» 

tlabobl Hepper & PagbaU, 1991) 

foijeci Ceouu32(lnMrsMdia.Suy^tt«, WW) 

OrgamadCBa Itn.iMWiiy 

Panicipuu' NcccSe VaBSahM4eb. Paul Ka^ Oag« 

(BMeufi, «Ld . ISB7. La^o», 196) 
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TOCOIliAib6aft.BLOX)&Mictdflk«10l 
OrsaBl24tknk m6 A^Hol^ Cpgpmiag od AmfA^n fenp^ fring 

MaMctuMfii IftitirwftfTictsolDgy 

Nit^pcMs Qf»f V Nu&i JttM &aJy^ Ld«i^ l^iMce 

BucdMgb 

(MuraaA. UVb 4 Blitf. ISR UrCuM. IW; tocvaa. 1^ TriiliAg. IW) 
(BoedMAJ. 1992: BiKMdli 4 UVii. 1992) 

PByile4l Oedcfy t\iw(Atea4 AtteuUuM) 

Or^aaluwa^ fa blMOml Coo^ut^ lttiuav«4 ttd Civil Eft^lMitag^ 

Hitfvhntfnt 

p^tkyana^ s<4jaai^ D^vit. B^lyt Sctltti«4<fg. Paikiaeieucc 

1991;fe:i^aa, 1992) 

7be TTiain ckt 2 collection sniesy lued id the study wss in^epth 
oUecviows wiifa key developm snd m^osgen of ibe ergsmuiioos dial 
supported the pfojecu (Marshall & Ro&biDaa 1989. p. IVreseaichs's 
p^r^w^ai convecsaHoos with putiu pants illimunaieJ events aod relatiooshipi 
that wete cnlical dufing couMvrtfe JevelopeDeDL but were ooi frt4|iieoUy or 
freely wnUeo about m published accouDts Eveiy interview was audio or 
video tapoL Once the tape was truscnbaL inierview logs were divided into 
segments based on topics of cooveralioos 

A cooluwous process of literature review was eesesbal to coobnue ^p^ce 
of oomeruus references provided by paiUcipanls. Tht accumulated 
dociimenls were used extenaiveiy to cooduu 'liisicrical analysis" (^org and 
Gafl et aL 1969» p. 403) Thk allowed triangulaliis between more anv^mK 
than were availaUe through mierviews alone. 

The from inlerviews were combmed with selected 

from ihe project dnecttr^s and poducer^s otho published reports and 
publications to cesolt id ibe total that were oiciiKfed in the ocigiiial 

research repor t The total amount of la ped data collected dunns interviews^ 
and ibe relative popoilion of transcribed from those t a pfr^ that 

were actually inditJed in the origmal coseateh report are represented m 
Table 1 below. The ^*jwnplp4p data coUectioo process resulted m a series of 
triafnfirjil gase studifis ^hai captuTcd paftjiipaot s expert recoUecBons. 
omgbts and agbts about ibe development of the educatjooal projects m 
early dislnbuled computiof eDvironmenis 
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Tfped 


Pu^ei 

TfWbMib^ 




Report 

PbUkMiuftf 


TuJi 

in 


ESCaPE 




50 


J2 


60 


K2 


ConleOl 


3 5 (iMtdN)) 


13 


9 


45 


54 


TODOft/^ai 




30 


22 


3S 


57 


npp Tiiw 






\9 


W 




TnM D«u 






72 
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3. RESULTS 

T nangiiiahn sn aoHHig dus otiUmed througb ioterviews and uialyaa of 
documeou allowed Ibis researdKT lo riHwTni nt» dut each of Ihe projects 
were chsractenzed by sunultaoeous artenboa lo a eoosisleot set of key 
factors across ibeir <-.ii»r.ahnpai ttctmcal aod orgamtaocma] ccptetis Ibe 
major factor lO ibe success ofcoursewsie iuitiativea was (he degree lo which 
ibey found ways to address their and >a-hmi-ai cequiremeots 

witluntbe ccmstramis of (be orgamiaiiana] coosidasSicm. 

3.1 EducdtkHidl CuotezI 

Tbe partMpaois m (his study were 6rsi and f u e tuo at coaxned wiib the 
educabooa] nature of ibeir endeavor. Ad of the pre^ts studied began with 
goak for providing both unproved representations of Ibe disciphne and 
increased iovotvenent. Successful projects tried to provide a 

Significantly different >>*p«»T‘ vTvy (bu could be provided ihrcugh mere 
national Partk^nols in (Ins study of successful courseware 

endeaven developed exphcil rabccales how (he cooqwter based 

tools met (beu educauonal goak m ways (bai could not be done in any ctber 
way as effectively, efficiently or cbeapty An ooentaticc towards (bougblfiil 
unplementalioo of technology based on its aUhty (o serve broader, 
preexisiiog >»/tvi*inpai goak was a predominant (beme ihrougbout Ihe 
projects studied. This careful attention to the ‘'educabonal” nature of 
cooqiuiiog projects exerted a powerful influence upon technical and 
orgamzatiooa] deoacoa 

3.2 Technical Cimtezl 

Critical tedmkal cbaractensiks of software included appropriate 
fuocbooality. usaldity for interaction and creaboa and adaptahllty for Ibe 
fVuny intv«ii»ni m distobuted coaqHitmg eoviranments. 
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Bal^DQOg tbttc v^lb (be educUooal iit banJ (ook a great 

Je^ of effort wd foreibuiigfal by due clo^y with (Ejects To 

forp4 about lecbibcal reijiuBMitfi was (o eobore die brwwM^ m,c^s of a 
project However, ^rf hr r Jasger was (o beone io comxnsed about aolvmg 
pmbkena that aght was lost of tbe educabonal goals 
Tbe seleiMo of software was pnmanly baaed upon ds ability to 
iC|sebeDr a particuLr a^ect of the at Tbes regaidlcbs of tbe 

types of software (bai projects usetl bow well (he software sopperted tbe 
creatuEi of courseware aoJ the inieriKboii of users be^^ame a major 
Acotrdmg to ibe (jegiee ot emphasis oo learner cneoted 
f ^*lg| the ckgiee of usabibty for ibe author or tbe learner were also 
iiDpurtani altnbules that were mngulw ^l as selecdon irtleria before Ibe 
package was adopSetL Id cases where ease of use was not emuadefeU 
of it a ma|or problem once the umiaeware was uoder 

cooetructioo (Hopper. 19M) 

Ibe adaptability of courseware so as lo preserve availability by 
^^omiDodfl&Dg change was a sigmfkaDt issue. Fcr ^ggmpi^ tbe Cootest32 
protect was deeply affected by tbe lack of adaptabibly of the lotenoedia 
software Despile tbe immeose "yumi of work and educaboi^ thought that 
went into creating lotermedia, it^s lia.k of adaptability ultmsately caused it' s 
Id ibe following passage. Paul Kahn. ibeD direclor of die Institute for 
InfonnatioD and Scholaiship. poctnsyed the adaptability issusa that brought 
tbe codJumd ofthe ttUFTm^iai projecL 

^ne oews has been both good aodbad Tbe good news bas been that this 
ambMus has bcco without spet^ hardware or 

opemiDg system software. Pr^3.0 had required a vmoo of 

dU UNK cpoaliDg system for the IBM RT PC that was oot generally 
available, h bad also been btolt oo a layer of software and a d a M h as^ 
managentfol system preseoied formidable breoaog umstraiDts for 
distribution outade of Brown University All of constramts had 
been overcome id ttUCTwi^lL* as a result over 200 heg m ed copses 

W9C distributed m 1969 and 1990 However, the bad news bas been that, 
despite li general availability 1966. Apple's UNIX bas never been 
Ibe c^)9atmg system cf choice for Maomtosb usem Ibe cost of a 
Mauotosb opeiatiog system is locluded lo ibe price of tbe computer. 
A^UX roust be pure based separaiely aod bas always resjuired 
siguftmotly more RAM (ai a rwm^ vdieo memory was very eapeoave) 
and muce hard disk rh^n ibe Maciiitodi eperahog system RunoiDg A/UX 
added between ilOOO and 4.000 to Ihe cost a Maciotoah □ workstatioiL 
Id Edition, ibe of a high-speed Danspareot network Hie accem that 
TTiait^ the coUaboralive features of Intermedia possible restore Elbemet 
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haciiWM. Up duDugb ibe mmmtiT of 1990 hlermetba bad been one of 
the few ^hcanopg thairao under A/UX and aneofcaiiy ahaodAd dut 
lee ibe Maonuab Toolbox (o preeeni a gjapbi caJ uas mteiface. 
lo (he ar-niru»f q( )99(X Apple (~V»np <lti? ma>*» rfiany* tO AAJX VeRUHl 
10 Ibal «naA» u mcompabble with lotenoedia By that ►"t- support foe 
fujtbei devetopoeni of Imemaedia bad ended. To nm loteniKiba, users 
have had to triaimain or locale a ve aswu of AAJX tbal la no longer 
siqipoctedby i^iple *’ (Launbardl & Kabo. 1991, pp. 13-14) 

Tbe intTTrwfra pTOjec* officially in 1991 while (bis study was 
ni^iTig place, and Geoege Laodow was peeling Context32 lo Eetgaie 
Syston’s Slcey Spate bypeilexi software Ibis resulted m the loss of ibe 
functiceiabty of coDaborabon over a netwodt. bui u abo lesidled in ibe 
project beeanuig widely available Ulttmaiely. availabifary was the goal 
Projects tbai used ibe Adioia «^mpihin; environmeta at MTT ako 
«^)enaK«d problems wiib ad^xabibiy. Tbe biggest pnAfems we«e due lo 
innwyn hiiifi^^ B X-Wmdows System 10 and System II (Stewart. 1989). 
[n fact, tbe 1 X 100 ^ project bcluJed in this study was one of the few that 
siBVived tbe grd that survival was tftnbuied lo ibe presence of a 

member of tbe Atbena development »>■*"» on tbal pr O j c d 

3.3 Orgajuzatioiul CtmlexI 

The faeicss in tbe orgamiaiional r.f>nn»Tit were far more cnbcal than had 
been aniicipaied poor to die unbahoo of tins cesesrek Tbe reascos for ihia 
were moa sabeni for pcojetas al MIT The fttv-aftnpai [ao jec ts that used 
Aibena needed to cope with amtinuous change and expannoo of tbe 
underlying system, and ibus also newfed to change in order lo survive. Tbe 
discoobnuabon of either delivery or modiftcaiioo ">3*^ the end of a 
project because courseware quickly fell &om disiise to unusable. To insure 
dial tbe project was used, updated and expanded, aulbors needed lo 
continually find ways lo acquire cribcal resources The ^iitruna was lo find 
ways both and ouside of Iradinooal ocgamaanonal structures to 

overcone tbe udiereol lack of i»«:a^ng support for coursewoe devebpmeiil 
B afaiWnif Succcssful pTojecls recasi learners as aulbeas. while 

authors were recasi as managers of educOianal, t<»f.itn;pai god crgani^iCiccal 
facims that needed to be cxmlmuously >>aia«i»i»H (Hopper. 1997). 

lo siiffliriary. propet’s aiiempts lo reach umque discipbne and 
learner oriented goals afforded by new compuiuig cqnbibhes led lo 
unfoRseeo technical challenges tbal t*-^"** mlertwined wiib issues related 
10 tradiuonal erganiaanona] structures for distobubng and managing buman. 
iechoc3ogicnl, and Pnanriai lesowces m organi2atiOf>s When 
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ediicaliooal ckci»mt cballent^ succMhil pn>}<^ 

devd^^ offuu2Alk)oal snucCum ibe da ailgapB aL 



4 DISCUSSION 

Ibe rcwlu of this suidy >ieJcfed valuable advice about bow lu unplemeot 
^lint^h^tnai m diatnbaieJ ^^tmptihng eovinmzuot^ aod was 

applicable lo tbe Wodd Wid^ Web as it eiDerfeU However, ibm was also 
aiKidier lo^Kirlani cutcuDe of »tudy Later reOeebooe by tbe aulbor aod 
feedback from die pafticrpaiits ^ q>pareot n would be valuable lo 
ayatemstically father aod mlefrate UMUbiofly elaborate^ and defer 

data about educaPonal cooputiof {vojecls. Ibe goal of this would be to 
<|£)ciiiDeQi ^iDd UDdefataod the cou^fex hiMiical cooleata fed m ibe 
of oofomg pTOfects uD»s iDulliple geoeraHoofi of lechodogy 

Pcojeds uMjgaiiftgly have a eyebe nature due lo acomplea interaction of 
brodJer lecboolofy and wuyfual fimdiog cycfe& KLitaie pcoje<t 8 in 
»tudy bad guoe thfougb malople geosmoos of developmeot To fully 
nfwWMfwi iheio, It was oec;esaary lo gather exteoaive lofurmatioo abooi ibe 
poject beyood tbe caneot ileralioo It was mieliiDes eveo di/bcull to 
clear boundanea between projects Pioally. Moe piojetia were 
lo achieve Iraibieni goids rather than loof-lenD cootiouaiion. so tbe 
quesboo of sweesa for pcfecta was more one of impact ibao survival. 
Tbe best way lo thar sueneas was ibfougb eblabhsfaiDg ibe 

and coonecduQS tbey bad to otber projects. 

A significanl body of aggregaied informatioo about educabooal 
coopting projects la critical for Uackingtheevolutioo of individual projects 
and Ibe relaOonslnps anuMig diem over multiple geoerUons Aggregadog 
mfonnation cu start wiib sets of data li ke dial obtained from catalogs, 
summaneib ot reports. Ibso it is essential lo um a weighting sebane to 
determine wben lo pursue targeted documeniation aucb as pobbsbed 
findings. Finally. il is critical to include acxxamts from interviews 

and inlenial documents obtained dirougb case sludiea Uofortuoalely. tbe 
level and amount of dais ibat can be collected by individual reseaicheis 
vaosa directly with ibeir level of acres lo protects. This presents a 
for large^cale mvesbgatioos of ibe history of educaiional computing 
Luckily^ tbe moa cfelailed data and accurate insigbta are best obtained from 
those wbo worked on ibe project, so a productive approach is lo create ways 
for tbe participants ibemselvea lo contribute infonnaiion. 

Ibese pomis have led tbe onginal researt;b {aojecl tepened above lo 
gf^dually evolve lowanfe eoidiabiziiig negotiatioo and coopenbeo to obtain 
anJ include data from ibe pirticrpants in educational computing projects. 
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workiiif ^UDuhiiiKWily bottom up top dovriL Hu profcct ii ibub 
nobfomuiis ^Tiin £ coUaborUve coouDaiiily maoufce Mute pco)^t 
paiticipub caD dure koow ledge Hus appioacb will support ao eapediticiii 
to uodcfstiDd the riwnpi^ lehfaoQships afDDQg key Cwlors id tbe 
edocaliooal^ aod orgaiiiaalioiial cooteats wiifam aod bseween 

pfiurah fnai rftm pihtig proje^li ucTost a vtfiety ofdiampliDcs aod levels aa 
tbey ebaoge over Ufoe. A key compoomt of appro^Ji will alao be to 
advocate longitudmal data coUecoon aod f^e^ervaboii witluii ibe 

prpjeeU ibsmselvea^ and tfaen Id dixunuot where ibe profeu lofcraaiioii 
leaides aod wl^ it so oUsa imgbt use it 

Ever Ibe ingmal sUidy« mmpffmg technology waa used to auppM 
data coUeetkw^ analy&a and repurtmg. but tbe oew due^tkio pteaeiiu a 
f^4wnirjii rliaiUny lhai ^iJl ceijuuc d powerful digital enviruQiDeot foe 
aiiiriftg aod uuegratiDg mfenDaMo. Una pamllels tfevekipnKob to a lektsd 
field Scbolaia who study Ibe receot hiatcry of and tecbnology have 

imdertakeo digital peofccta focused oo aulon^oo aod coUabomtioo witb 
bving parOoipaiila Ooe of ibe nsDat lecoginzed these unbatives ia ifae 

HislDTy ot Recent and Tecboology (HR5T) funded by tbe Sloan 

Fn ifTviari^Tn sDii ceotefod ai the Diboer Inslilute at the Masa^busetta Institute 
of Teiimology 

A great ofthe HRST fbuDdera was ibat tbia website would be used 
pnmarily by scoenlists and engineera^ eapota in ibeir own fields who 
would select moat unportaot pninary louicea and deposit tbem oo tbe 
site, compile goJ bibbograpliKW* add coouDeots^ aod ofgaoixe 

ooboe disusssions, Hisionans working on tbe piot^ would laigely aerve 
as facibtaiors, helping the pniufy users to cope witb tbe lotricacoea of 
tbe Web technology Ibe website its^ would sove as the true engine of 
histofical leceaniL (Geroviich, 2002) 

Id tbe futuie, tbe crigiiial reaeavb pcoject tbat has bsen the subject of llha 
paper will evolve into an a p pr up riaie techmcnl environiDest to uippai 
follow-up and farther elaboralioo about tbe profecta abeady 
(MitcbeO & Denouaos, 1997}. Ptojecta thai aie closdy related to due 
already studied will be added Hiu mighi include VLATO from tbe 
Uoiveraty of nimois (Afpot & Bilio, 19?0) as well aa cT and Andrew ai 
Carnegie Mellon University (Arms, 1968, 1990). Most unpoftanily. an 
invesligatioo of tbe development of the compiler language Logo will sove 
as tbe pnmarypiJoi for the neat phase of ttas feaeaab (Papot 1980), It ts 
an eacellent project to inveabgate due to it^s robust and fTiprtwng aicceaa il^s 
darabibty cyo n^y genefabons of computing pamdigms^ rt'a focus oo a 
wide range of audieoces from dnldien tc adult* aod most importantly, rf s 
great tticceat in the intematiooal arena Data about bow and wby it hat 
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succeeded sroood tbe plnh* will be sougbl fhjm peoj^ ossocaaied wUb the 
Logo cooDiiuDily oo every coodneol 



5. CONCLUSION 

Thi» paper has Ascribed bew a {select to study the inters (fau loHuence 
smcea* lo edmSMial »Tmip«eing projects evolved from hisuniel case 
sludiee «^rriwl oiA lo ibe early 1990& to the pcant of Imifritiua where it is 
today While ibe kag^terni goal of ibe {sojeo cootmusa lo be lu^iroviDg ibe 
viability of educahooal cooipulug pnqeois by idenufyuig and 
effective and aiistauiable stnttegies, bow to go about it has evolved greally 
Specific liiDitaCiooi eucounteied io the ongmal study’s metbodology drove 
Ibe project to translonn into uiuig negotiaboo and cooperaboo for colleciiog 
aod companog tavadet <od mote lo-cfepth bistoncal Tins pioccss uwty 
be a tnsi step towards UBtfersiandnig where the field of ediicabonal 
computuig has teen, bow successful it Iks been aod wby. Ulbrnately, dna 
pn^Kl couU sove as a discapUnary memory loc tbe uses of cou^aileis lo 
educaaon. Having such a luemory broadly available for aoalysis could 
potenbaliy ii to As imiip ways to go forward wilb both 
and new projecib mote successfully in tbe future. 
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USING COMPUTING HISTORY TO ENHANCE 
TEACHING 



Jo&O aod Jofao AJ^ Lc« 

USA; VV^um VrtMnOf. VSA 



Atena; Hiu pafa* {bcuse m • "hunxy if)f«cac6'' as a way rA cotnn la 

CMDpuDfef. Tlu) pofKi, fuolNl lA pair 1)^ lbs Naoccal Sciiaccf^uadaDcc of 
(be Ufeusd States, b to use tususy as aa oogcaag ibssie dirouglMt a cousae 
(tscQ^ (be ad^tanoo olnlavaai biatoTKo] oatMiali. Tbe pa|i* abowa tu» 
(be auLbors biuoncal osteeiala c **i*«*>f cqurb dallwy. Tbe 
«i pwnMws> B Qui uMTig butosy cao tor a positive la a ctane 
bm cos of sunk factual ccctaai to cos coataiaiag dyaamc isterludes 
iavolviat peofia, p^a& aed eveae le tbs luaut. cui|)aiBg causes 
alutUd bs ooc b lacre la una UB£. Ibia oode of teacbiB^ abetUd also a DBu] ate 
Bcre nsdeats {us*VK><bsts) to ' tmm * as i^ir ubjot flsU of 

anidy. 



SeywcMs' History: Educaocct Qae sasdiaK P*dag?gval took 



L INTRODUCTION 

Using hiitoi> as a pedagogical tool should contribute lo studsois’ life- 
long leaning expeiiences. eocounge studenis from diverse and minonty 
aAsmunicies lo appneiale cxunpuiug, and locrease student Rteolioo 
Srudeois should alw gain a bew sense of (be oslure of inquiry, (be 
pnxnssee of unovaooa and (be bumui dimeaision 

In (be begiooing case oftbe oayor dntvbacis to develcrping courses in (be 
history of eooputing in edoeatioosl insutuUons (Ee lack of reliable 
nsouRes. nam^ (eacben, and insbiutioctal support While we bebeve (hai 
tbe cuse ferr using histay in (he nonial cooplhnent oJ courses. insUhUional 
support has been sadly lacking Histcey is not commonly a subject (bs( kadr 
(0 industrial development or bas sipificaot advantages in maintaining a 
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bua4ne^ |n6race id the marketplace ILbtory is ooi a uibject thM attrecU 
sisuAcSDi resegth fwiB (as compared to odKcpaDls id tbe IT 6eld) sod b 
DOl of fieal advania^ to A faculty sember whtxi bemg coostdered fee 
promobim ce teouie To A itAACt exteot computioi oducaboo sulfen from 
tiTwwvLtf dnwbttks as a Uipc ofcoocealMiciii id re»eafdi muvef^itio^ 

WitfaiD a computiai cumcaluni^ the mcJubioo of A study of birlorical 
eitJDtntA has the advamsfes that li w Ul require coiDputiD| studeots to ^^thmk 
outade the bos** for a while^ aod particulgly« outside the bos detmed by the 
computer ^eecbed before them AabunuDi that a study module is more ibiD 
a teture style presaitaDofi aod that sltideoB wiU '^researcb'* the topic 
themselves^ bistoiy wiU fmee oooputioi studeots to look beyood (be 
machioe and lasgtiafe inaDtiah^ and thereby broadeo their outlook on tbe 
woxhL Hstoiy modules must be more than just tbe recitaboo ofaoecdotes^ 
tbou|b dus may be a good place to tweak tbeir mteresL Usid| history as a 
subject of stady bas tbe advantaie of requinDi students to do some library 
researcb beyond the world wide web^ lo wnte more commeats m 
program beadeis^ and per f orm some cribcal ttitnViTig tiuar mt necesanly 
alfocithjiDC— all subjects r>iar are not the fsvorTtea of computing majors^ but 
which need TemfoccemeoL A subject such as computer science is not 
famous foe its case studies as an educahooat metbodclogy^ bai history may 
be able tc provide the rescurces to foster this i^proacb to computing 
educabciL 

V/by tee history? While tbe tenet of this papo Sb tbe ability to 
greatly tbe teeching cf computing by history as a medium^ many other 
beaefits eaist that we cannot ignore Among th r t^ are tbe coocems 
Lift 1 ^<Lg M understand tbe history of the field, then we may be doomed to 
repeat tbe past. In many instances, tbe study of history can resuirecl idsas 
and coocepCs ihai eitber progress overoaoie or were sbead oftheu Fcr 

example^ students wbo have grown up m the UND( environment may be 
familiar wilb lex and yacc as means of analysis, but wben faced 

with anotber envoofUDent, tbey ace unable ic apply the mere fundamental 
ixmeyU cf fimte slate macbines to a tiTniW problem Ibough the center of 
computing IS tbe inanimate objects cf hardware and software, computing 
was the invention ofpmeers whom we should oeitber forget nor deny their 
due <jedit 

History can abo promote ctmosily that overcomes tbe beliefs of many 
that 'Instory is past*' and has no modem valne, or ^^-^1 science profieaaes to 
ovgeeme its past Unfortunately, in the eyes of professional bistocians 
compiter histocy is too rec e nt to be histcry and too recent to be fcrgotteiL 
Chronological bstcry is easy to present and readily available in many 
piacea, but like the bsiory we were taught in high school U w witboul 
TnyftTiift£ unless It b related to otbs fieldb of study History is mostly tbe 
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hisiory of &ucce&»e» »oce wnie idoU cfhisicvy. we coulJ 

ktfn uuicb iiou cur 

Usui| bblory m sneducatiooal tool is pvm^ studeoB (be ability lo koow 
bow lo biold 00 ibe pssi mi lo follow Isanc Newtco'» tziLmsmsi that 'If I 
have seen a little further than otbcfv il la becauae ( have Uood oo tbe 
sboulJm of pallia ** 



1 HISTORY IN THE COMPUTING CURRICULUM 

b la appn;fpnate tbit one a deardiatsicboo between acourae id ibe 
hiatoiy of % aob^sct mJ iDteepomof hiatciy ^i» tbe corriculuiD^ and 
beiween hiatoiy aa part of tbe c orriculuiD aod re<jamiif lo 

a comae to hiblory. A 199S LhiK r ep o rt produced by a joint comantlee 
adected frtan TCJ and WG9.7 prvvidcd the le a oigce a for tbe cooitructioD 
of aeveral differeol atylea of hbiory course id cofDpuOog (Impagliaaao et al« 
) 998 >. 

TTac report juatiBea ibe eatabUduDeot of a his lory compooenl in ibe 
coaputmi cumculum by prwiduig a framework foe a cufTKuJum aod lU 
mpportiDg reiDunxa. It was sttemaliooal m scope and is not confined it 
specific cofDputiog discipUoea. b sougbl to raise tbe awareoeaa of 
history aod the loaiuier in wfakb people could use il to improve the study and 
practice of ibe cofDputmg prufeaaion. Use report re^omiDended giudebnes 
00 how history could be iPiliided aa a part of cempuier educa&oo at the 
college or umversily level. Ibe rep^ suggested three ways of carrying dbs 
cuL 

a Ad olegTaied appro^b where history becooM a part of 
comes: 

a A single course fox j^ffnptihTig wbo have compleaed at 

least one year of study in ibeix specialty: or 

* A single come wub no (nre^insile open lo nil 

Ibese varied in ibe depth of pr^senlaOon and tbe courses offered 

in the respective (ngrama Tbe ^pioacb by this report was lo 

propoa e a Imowledge base of suggotted hisioncal lopcs» including currenl 
events, (rreapecbve of Ibe mod e nf ibe topics coo lamed o 

tbe knowledge base suggest a possible enurse fram e worlL TnaJm can 
ijur ttmiy^ tbe knowledge base according lo Ibe needs of tbeir individual 
programs. Fcr the integraled approadu teaefags can incorporale tbe 
hisioncal topics into uisting coums 11 is Ibis latter appro^b that we 
consider furtber here id 
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i. HISTORY IN THE nRST COURSE 

Id uiy ciimcuUiiD^ the mtxodacUiry cwsse it the to oaiDtaioiDg 
ttodeoU^ uitm6t eDthututm* mdA eocuurupoi (bem to pmevm to 
comp rebec d the coocepts 4iid fucdftaeotftik 4sd where appropriate lo 
devdop tkills ibat will serve them well id ibe rest of the cumcoJum 
Con^uter Scieoce bas hitl two "^tx^diliooal'' introdaciory courses - a 
' cooputer lilersc/' coime ajid a begioiucf pro|raizmiio| course, la terms 
oJ ^CumculojD I99r [Tocker H al. 199)] tfa»e are feoerally desifsated ss 
courses CSO ami CS). While some may aabojne that the cooteat of the 
hteiwcy course u part oJ tbe bifb scbool preparatory repertoue m maiiy 
cuTTKuIa^ sucb cuslesl u aii essential element ol a program ofsiudy^ l^ysn| 
tbe froaodworfc Icr many cotiraea b a l so desoubtratea to the 

paiOcipanls tbere u more to the Sdd of coarpulmc rhan Juji 
pnrpamimiif ^ aoJ iDure to cciDpuUng than what ece can do on a modem 
compuler 

Ibe approach takes by these authors was to develop a leanuiif plan that 
IS prunanly a ''pand totr" of computer scieoce ibai cas easily be tailored to 
the curriculum of most any particular propam. ) a leopapbical grand 
tour« tbe introductioo lo computer science should explore the main avenues 
of tbe subjects withesoagh of a view of the alleys and byways lo suggest to 
tbe nveter that they can come back laler and explore od their own, oc pick 
tfi anctho toor guide (xd another cotase) to lot^ ai tbe deeper details A 
loui^bus in a major city diows lounats where tbey might find prunary sites^ 
5im^grly« muoduclory coorses diow tbe locations aod lacadfo of tbe key 
lopks within cooputiog areas, 

Abstxacl TTi^hifi^ M lo ascTibe to their onginaiors and this is ooe 
more opportunity to leacb something of our histcry For example^ tbe sludy 
of compilers as a tool of computer scientists mcludes tbe study of finite slate 
machines foe lexical analysis Ibe study will also show that simple syntactic 
analysers relale lo context-free languages as specified id Backu^Nonnal 
Form (BNFX sometunee also Imown as Backus-Naur FcmL Ibe 
coolnbulion of McCulloch and Pitts, m developing tbe ideas of fmite state 
TTiftr>iin^ as a model of nervoub behavior m tbe brain is an example of how 
we have assembled the foundaoons of computer science- from a variety of 
sources [McCulloch and htts» 1943) and conversely the apphcability of 
computer technology toother fields, Ibe hLstocy of programcuiig languages 
startiDg from tbe early determinatioo of develop "^aulumatic programming'' 
(a goal soU out achieved) through the coooept ofibe compiler and eveotualiy 
to tbe demtmstxatioD ofthe practicality of high level programming languages 
through FORTRAN and COBOL is an important ksaon for beginning 
students fWexelblat, 1961, and Bergm and Gibson, )996j. 
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FoUowioi up 00 (be cLu AJan Turioi was ooe of the five ongioaJ 
mvcniort oJ (be computer is a study of ibe ‘tiuversal mschioe*’ thai he 
pRSoibed io his 1937 paper cc CMoputable oumbert [Turiag, 1937]. Wble 
ibere possibly exist socne emulsiors of the early aiLachioes, (he opportuoity to 
program ao original computer, lumted ts rt is, is of great interest to our 
OMHkrD students. Tbe oppcstunicy to (his "i«rtiin*» md to show that 

Turing’s clno to umversaJjty is imporrinl lo Ibe imderstaodiog oJ the 
fbundabonsofifaeSeld. even il this miiial exploration is mioima]. However, 
the study of abstract macbuies is a meamngfill event in the “grand tour” wUb 
the understaodiog chat a later cxurse will follow up on these basics. Study of 
the Turing Machine provides Ibe occasioD to discuss the Lfe story of Alaa 
Turing [Hodges, 19S3] and his many other coDUibulions to (be Aeld of 
coopuung and to other fields such as biology. Not ibe leasi of his worit was 
ibe cxide breaking at Bletchley Park during World War D. Thss is one case 
also where (here is available a one-hour NOVA video program Vu 

Strange hfe and Times of Alan Tufing. which can provide deiads beyond (be 
capabUiiies of mosi teachers A course on the fundamentals of computers 
and oompubng is by its very nsoire acouee on (be history of computing. 



4. HISTORY AS A SOURCE FOR CASE STUDIES 

With a of using bisiory m the first course as a ‘^humanmng’' 
element m the of technology, it is appropriate to be able lo follow 

up on Ibis in subse^juent courses. After all, ebe introdudoiy cowse ts simply 
Ite '‘grind tcui*’ and (bus students will expect to find in cbe ensuing 
courses Hus presumes that besides ibe leaiieTS of (be introductojy cowse, 
faculty members in other courses ore familiar wub the hisiocy of Ibe 6eld 
'This raises (be (juesbon regarding the re^jussiieness oftescbers of technology 
being convDsant wiib Ibe histoiy of at 1^ (be (ethnology they (each. Fee 
several decades, computer science has ignmed its hist^ m favor of a 
forwarding-looking approach (hat igruMT* the postulate chat (hose wbo 
ignore histesy are doomed to repeal it While ehe profesaooal wgamsatkais, 
primarily ehe Association for Computing Machioeiy (ACM) and the iFFg 
Computer Society, have ccmtnbuted to the preservaboo of cur hstoty in 
many ways, ibe cxpversge of ihe held is seiU “speay”. ACM organixed 
several conferences m ibe fifteen years after 197S endcled ‘Tbe History of 
(be most famous of which were Ibe Histcry of Prugramming i*"pnaya 
conferences in 1976 and 1993. there is still need to lock bach at the testories 
of (say) operseing systems, human computer mieracbon. or specific subjects 
such ss object oierited programming. Moreover, mest speciahxed textbooks 
do not contain a seebon on tbe history of ebe subjerx. and unfortunately. 
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wbm It IS iocluded it conUuib uMJiy oi ibe iDjibs discifibcd above simply 
hscduse (be authors do not bdve reody to onguifti loattnftls ut 

docaiDeots. 

Ooc aobfboo to this pcoblein is foe ibe ccopai^ hision^s m 
JepaiUiKota of cooipaler acicoc e lo orfuiae a "^wtuJe you are awa/' 
profraiQ as teacher aubatitutea wilb the UDderslaodiDi ibat they will pve a 
lessoo os ibe history of compatiag relative lo the coorse topic. By 
video(apui| (be preaeataOoa pcovidisf a set of sbdea/overbead foila. or a 
PowerPotst preaesmoa this compuiieat can become a pensaiieot part of 
the eoiffse Workioi witb tbe iiSbIructeT css also idesliJy the pouits ca tbe 
u 0 ve of perceived compleaity of developmeat from wbicb lea^^bees can 
ealract leaius{ points to cresie a better course plan usisg bistocy to teach 
the topic [L^ tOOO] 

We CIS see the '^proof" of the concept by coosideniif tbe perceived 
compleaxty of a sumber of developmesis in our 6eld For eau^le. tbe 
developmeat of operaUDi systems for perbooal computers from CP/M 
tfarouth MS Wisdws is an euelleot case study that shows bow attitudes 
cbaiifed over the yean CP/M» thou|b eatremely simple m coocept wab 
viewed as the domam of tbe mkroproceasor |:mesthood ssd tbus eitremely 
complea to tbe leseral user. DOS fortbe CBM-PC uspoved tins perception, 
but the orisinai operatuii system foe tbe Apple Macistoab marks the pmat 
wbeee the feaeial user was accepong of tbe sotios of a helpful operunsg 
system. Since that enhancements ssd ^"imprcvemeots'' have fenersted 
a Windows operaUD| system aome people regard as "^complea'' eves 
tbough many use iL Tbe '^lDdentssdabUlty" of operatmi sysiems for PCs 
improved bem tbe time of the CFVM system to the Mac OS. but decreased 
tbereaDer. Smulsr trends appear in prograiDAioi Issgusiea from 
P^tTRAM to Ada. with a secood overlappuig curve showing ibe perceived 
compleajty changes Irtim tbe onpnal C langu age to JavL Such secCDdary 
curvea dearly indicate that someone decided to step outside the boa and to 
solve tbe problein ofpercetved coopleuty 

5. HISTORY IN A PROFESSION ALLSM COURSE 

History can abo be a source of case siudiea for use in courses related to 
etfaks and soaal impact While a community mieresled m computer ethics 
has developed a large number of seenanos for use in ibeir conrsea. the reality 
of a truly bstoncal c» provides link to tbe worM that is not found m 
systhesued examples. Examples mcUide studying ibe quesbons: 

a Did John Maucblv really base tbe anthmetic unit of tbe ENIAC os ibe 
ABC? 
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« Wbst ibe iap^K oJ (be 19S6 IBM ccQ»aii deow oo bu&uiesa 
(ncticei m tbe u^fopucioi field^ 

« C^uU pecplft have avoided the lbe»c 25 problans? 

^ Should cc m pu te r piooem h^ve bseo iDore pxoteUive oJ dm 
IDVeotlOQS? 

Tbe coUecMo cf casis» tfiodier of these underHleveloped of tbe 

hiblory of cuioputuii Thit li priiDanJy (be rebidt of oar beui{ overly 
potective tbe aeiiabvity of develops whose profocu were not 
Slice gssfiiL Our uohivd joutmU wely cocuin oo wby a 

article failed or did ooi ^occtoi^ aod IocHbii tbe onsiiul doeumeotsDoo^ if 
aay» is oish oo impossible Ibe archives ofthe Charles Babbafe Institute al 
tbe Univeruty of MmoeeoCa ee ooe potential source ofeasob^ but ^o Car« 
tbeir fuDdioi for detailed eianunaOoo of Ibe dyoated bas beeo 

miTi<m«1 Surely^ tbe n^tenal is ibae^ However* we cannot expect teachers 
to |c IcokifiS for it» thmit u ibe task of histocians We truly need to dwe our 
zwHuces so othfif^ can beoeHt lioui these positive uperienccb. 



6 . HISTORY IN THE COMPUTER ARCHITECTURE 
COURSE 

Tbe computer architecture course^ a comiDoc part of most curricula m 
computer scieiKe^ k typical of ibose in wbeb arteotioo to hsslory is most 
unportant and reveabes. It would be inappropoate to mtrrxluce sludeob to 
cemputers without dbcuasin^ tbe ^invenboo'' of tbe courpuier and 
dibcuabing the i|ueetioo of wbo tbe inspxraltciL Even a discuabion of 
wbat constitutes a compaier and bew a cemputer is dsOerent from a 
calculator is uboilial Here is an opportunity abo for providinf studeota 
wilb an overview of tbe of tbe word computer^ and to undersland 

t>iai lA ibe days before tbe weed compaJer was ascribed to a physical tkvice 
U we first ascribed to peofde wbo rsn cakulatas for acosottsta and 
eofuieers While firsts are always difficull Id identify^ an opportunity ujsts 
widnn thtt course to pve proper credit to psooeeis wbo were the 

first m tbe cvuntiy cf tbe studenb to either build or install a computer 
Hardware is efien tbe focus of computing hislcey ance it is easy to 
mtTam9^ but conUibuMos to theory and software also stgmficant 

How many typical compndiif students have ever beld» touched^ or even 
seen a computer cr Us compooeota? Since ccn^^iiter sere net ca any of its 
related ftelda center on tbe software and apj:4icatiotis aspeca& few siudsota 
hardly ever receive exposure to tbe electrical and eleclrauc of a 

computer hw have ever held resistors cr capacitors, trsnsisiors. vacuum 
Uibfiy. memory cbrps» floppy disks, or motherboards 1 ^ tbe 
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of coof uter J g v e JopgieDl u ao ^ippoftumly U> examioe 
artifacU aod Ic befis to uJiderbtasJ (be »pace ud but problema of esrl; 
UMChutfa. Duabsembhiif compuoeols abo helps m UDder^taoduif 

TodVf*t macboea have a '^cusiomif>** mcwtxy hserairh; devwd in the 
eariy daya. While n seema oatural today, the hialory of the deveJopneot of 
berarebical as ptcposti m 1962 by Too Kilbun and 

deouastrated with tbe Atlas al Mane beater Uaivenity bcinp oui (be pmcily 
of mveniioa in tbe yean before IBM Sysleo^60 Sumlarly. tbe 
developoent of (he cache. pre^Ksaed by Maunce WiJkea in )96S o diort 
paper^ and first iinplemeiUed at Cambndfe Univexaity preceded the first 
commercial machine to use cache -the IBM itd/iS. Preo tbeae ideaa came 
virttial memory, an idea (bat is inbereot in must medem day maduoea. 

The stcey ofpipeline medroJclofiea and dynamic schedohns. introduced 
ID tbe CtJC 6600 m 1964, *^he Fir^ soperccmpatec" leat^ to eaphnations of 
muhipie function unrts^ score^boardins^ tzme^ared pipeline, and the 
Tomabolc alfcaitfaiiL From there it is a sbort step to EUSC machines and the 
ctmtnhuboos of John Cocke, in tbe niid*)980s. (bat led tc IBM Power 1 and 
Power machine sma 

Behind the potentially sterile views of hardware aod computer 
architecture are siooes We can use (beae stooes to help students understand 
the prepeas of development and to undecstand bertec bow tbio|s have come 
tc|etber as a • ^ UlumateJy. we can show how 

tbeae events have coalesced into tbe machines of today. 



7 . STORIES AND INTRODUCTORY COURSES 

So^ bow do we involve history m oor ccuraea? How can hisioncal siocy 
telhn| make computinf couraea more intereaDns? Our focus beie relates to 
rntroducUiry courses. Tbeae couraee often an ^'overview" approach and 
students artendini them come from a vanety of specialties. Introductory 
courses often have a heterofeneoub mix of srudents re<^uinn| tbe instrnctor 
to inventive measurea to retain studeal atteotioo. Usinf computinf 
history is one way lo do dns 

One prepam that ^ chaiife the way students learn in computinf 

courses is a project at Hefstn Umversity where history is a (beme used 
within an inlroduclory course. The cotase. called ^'Oveeview of 

Computer Science^', educates over two thousand students e^b year 
Students lem the brendtb of computer acoence and rec e ive some exposure to 
a g^TTipi^ propaminmf laofuaie such as favaSenpt The projeci. called 
Computing HisWy Resource Adaptation (CHRADk receiver partial funding 
through the National Science Foundation of (be Uniied Slalea b selected 




Vsatg co/npifft'V hdrcry Ic e/ihmce leachng 



173 



secciom ^ this course, several teacbers use hisioiy as a (be ok of 
presenlaDOo Fee these course sectioig. students view two to three viifeos on 
the evolubon of early coaputers, the tnsto*^ of software, and ooe oo women 
and compubCLg Students ab) receive wntieo sumnunes of these videos for 
refereoc e Students also explore compuiiog hstoty throu^ various 
coUectioos at virtual museums such as dK ComputeT History Museum in 
Califdnua, the Qiarles Babbage [nsbruie in Muoescaa. the Histoiy 
Center, the Amencao Cooputtr Museum la Montana, and otha museums 
worldwide. 

The pcojeot has also developed other bsiorioal tools to fOTii»a<p a 
student’s ability to research, ccmfUCini history. These include historical 
limeboes and chrcoobgies. and histoneal '‘sbees” acowhog to the 
knowledge oeas found in the Computing Curricula 2001. Id addrbocu the 
project developed ether focused areas related to compubng history such as 
the anbirust cuses with Microsofi, the evolubon of the nnsistor, and DNA 
and quantum coo(>uting 'Ihe project describes the ia"w two seas in an 
demeniajy loaoner rather chan m a ngorous way to aaommodate the 
abilities of the intended students 

Ihe result of the CHRAD frojen is very positive When compaied to 
secritMB that do not use the history approach, students were able to identify 
computiog pionem and bad a '‘hunuo” insight into the compubog world. 
Attendance leveb for the history sections were almost perfect. All students, 
save a very few, <v»npW<»H the course and no smdeni had failed. 
Students appeared engaged and mteresled io computiog and because of the 
histoiy ib»K. could relate computiog to people aod places with a temporal 
pe r sp ec ti ve Computing did oor appear to them as a dry subject of concepts 
and abstracDoos. Rather, computiog ahve where the dynamics of 

life interwove with the subject contenL Students to connect aod 

with the subject material aod the course developed into a true bberal ats 
subject For most students in Ibis mtroduciory course, the hisiory ^fioach 
has mitigaied lbs 'tear'’ of a computer course and has "»aA» them 
'‘cooned’' with (be subject in a human way. 

From a personal viewpomt leachiog computing from a kstoocal 
perspecbve was and is simply fun. Bridging story telUog with technical 
content forms a conneebon between the subject aod the student (bat seems to 
form a true for lifelong kammg. AH teachers should try this afqroacb 
with their compubog classes' 
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& SUMMARY 

(t IS probably unlikely that comniCTcial puHisbm will provide (ulbooks^ 
ID the field cover speciahaad studies of cooputer history id uidividDDi 
subjects However^ we should be eocoaragiiif suthon ofteclmieal textbooks 
tc iDclude d sectm ibe backfround history^ authored m coopersboD wiib % 
htblontD Sunilarly^ we oecd to eocounge oolme virtual asu^ums to go 
beyond bemf coUecboob ol onafes to providiog ^ Valk^lbrcugb** gallenes of 
tbat will provide deeper descnplioiis of speciahxeU histcriee In fact 
niu^eums should userely be portals to distnbuied cfagital libraries to resouicea 
wub mteUigent asaonilaOoo sysiems to penut leacbm and students lo 
ctaislnifit cm too selected study guides. One such resourre could be 
coQstructed from the volumes of tbe Anf^s cfthe History ^Computing, 
abeady cootaos (now id a digUtaed lorn through tbe Computer 
Society digital library) many of tbe st one s cf computing distnbuied oltum 
formal arbcka^ memoirs anecdolea. and obtluanea. 

Clearly, there is a ne ed to peisuade granting agencies ^od foundations to 
support tbe development of these resources Reluctance eaista to fund 
extensive projects m tbe history of computing on tbe excuse ibai tbe 
principals are nol "^trained histcnans''. m a time when tbe number of sc^ 
i|ualified iudividuals is extremely ^Tnai1 many early computer 

scienlistb themselves were not educated witbin the computer science 
discipline so computer bstcnans are primarily ^^self^pown**. Compuier 
scientists with advice from hiblonans of technology nikUi feid the impetus 
for leccndiog and recovenng tbe history of computiog to creale the 
encyclopedia cftbe history of computing to support computer education 



REFERENCES 

ACU / SecW^. "Cottpuiing CaftKihiA 20DI* (Plnd 9spai 

Bergla^ tbooM I ud <3. OtbOMS 199^ TV fi%rwy * 

iL A^iun PeV Ge. W pp. 

Oodbey. sal M Heoby. C^hi ii p i w M wi Neimane nanesd iC, f£B 

Aji^i cj tV Hutcry Vel 15 . Hx I 

Hodps. IW.AaMTarui TVEa^piiii Siaraa lid SUaMr. Yerl 

|<^ « ^ Hwry ^ tbe Ctp^eeai Ctiaicuhitt tF9 tC S V TC ^ lour 
Task Oroup. b<^wsiao^iuajdis^di(CeiaipH^ (See ahe* /£££ Am^ 

ci Hutory Vd2l. No I. pp. Jaauaiy 1999 } 

Lie. ]JkM . 20CC( ''Piruved CcK&plexky* A Coejecruro gegardlep cV Ldo CyeSe of 
CcopUMS^Relued frodieo". Wcrid Coupativ Cee^me 2CCO. Bd|la| Cbaa 
Aspusc mo. 




Vsi/ig compttfing history lo enha/ice rtochmg 



175 



McChUmL Warns aadWaheaPtt. IM3. 'ALsgkal Cakulia ofcb blis Imuasast is 
Maik. ViA 5. pp, II5*1J} 

T >ifW xUm B . e( al. 199L CoaqMl&| Oigtaiia *91. AsmiflCA io* Cca^MbI 
MaBbiaeay ^ > Sa^isy ct ^ lamw «f BJocvkal ad Gkctmka 

BaglMert. 

Tudai, Ala U. 197?, "Oe Cocdpu^k Nuofecn MA aMpVctCkis w Us Gecsctejagg* 

ptoUea'. Lenim WoA ioe, Vd 4t pp. 230-6J* 

WaialbliL L , iJigi, TV hish»ry ^frvgnmmotf iMgwtgti, A««Mak Pnea, ?58 

W 

WlUlaa&, MkAai CL. 197. A Hisvry <^C6«vmsi; T«dw>ology. Sobottl BOMox IS£B 
Co^iwt SocMf ktecA 1997. 4d0 

llalfet. 1979. -Ai- gy»»t»ii’ Uj A»fVp«r.m« Hit PenoaaU^. HU Wort, aid His 
laHi*aue~, Algofirims m MvJtn MtfmSrca cod CamiMtf ScioM, UrglUtt, 

UfMk. USSR. Sepa^ 1979. 



ENDNOTE 

As NuMSat Fouadickis of (b l/oUsd Smm gifpotud pan oflfcU »crtL 



T^pafwdaflsed ottoprotUs UHvarsal 




Appendix 



Doe 10 ciimoBt^Dcts be>ood his coctroJ^ Men Konur could ool coaplc^o 
hij paper m time foe pubbcaiioo We uclude hm u abstract Ibe papo 
appears st tbe UHL <ytf J/9ikkA.jcizcji/^)Lam^rfHCE2ff)^. Tht tiile, 
abatract aod keywords ^posr below 

- Jchff lmp€gliazzo ond JA}i L$4. C^EdOers 

THE EVOLUTION OF THE CS TEACHER IN 
ISRAEL - THE FIRST GENERATION 



Meu Koour 

CoUfge ofTt<}tt0iofj. ttraet 
B-eaii- *ma/^}ci ac it 



AMmei Coo^u* ScMce (CS) *as lAirodoctd, s «a «lMlve iMo Uv IsneU 
QdirKulno* pnetas ia 1974 urodDrOM of ao «aUKJ> dUapliAe 
K^iund Ab cbum of at j^proprute laaf wa w »iUtt ite tnoMott: ol 
Qie MlAUtfy EdiKMOA Ift adtUOM io defiaiat 1 M casioilufa, lU 
iwpcctoran had to ibakb Uk oaiAitg «ad oonAtauM procee tu a CS 
taacU*. tbe eaerttog CS ■-»^*» «« cMfiooted ^ amy vaned boml Pot 
■ taaipU of uuKnA&, rapidly ctaA^iAg tec^AolopM ud acbool 

ulmmanaoaa’ ijunace of coopotan ia geAvel aad tpeoilkaUy la 
coopoter aoaacc. Ibis tfcoM bo« (Use key usim »an MUreased ad 
Ob matbxfaslo^w Aai mbb to iniA Ae "flKl pett»OA~ of CS 

lAxtan A braL 
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Atatran Noaadeyt. lU laterM i»Aaokip(a asd sote«e e^au an 

•cnaoa^V an$<n&ai la lamiaj a>mis WtVUscd maug aad iBe 
ist ol cds Ob Id iralHKBal coursn. ascourage 

lift-loeg loanag aad «aabl« t>on to jc«a Uu Iwaiag aocieay 

Software agosti piove to be Uk seoaKary tool la uproviag the eSKUrawta 
aod efioevy of eeineval • eacb eytoaa. 

Tbe pHoaata aaa tooapis ebcci aoftwan yeata ad ducuatw 
ibeir adveaus«e la <f*lauaeg ibe lect e v a l feocesa. Tbia anidy ei^kra (be 
t^pbcatna at aaftwan eseeta la afomiUB wrwval ptoceatw la wab-beeed 
(^Kaiiai tw oaliu gyneaa TIk ccdiaed obfKaivea are to 

develop e •ntudolo^ for eseet tfanag of vet peefereuea a every user 
awajc* jwd to lategran a lafonoaDoa naflevaJ eJgvjtbai Tbe agew will 
uke ite owB beee oa Uk user'e p eet tr e a c w ‘Pa reeearcb it bale a Vana 
fVee Uaeveeaity eaJ a latencalve kenag eysea aew tor Bnlgaia. e 
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